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machine. We therefore suggest that 
you turn your computer off and 
then on before loading each pro- 



How to copy CDU files 



, ; asm]] . 



Comment 



Hopefully, if everything has 
be the first of the new style. I 
hope you like it. We have tried to 
make the appearance of the maga- 
zine more appealing, yet still retain its 
identity as a serious users magazine. 
Since finishing the TRIVIA CHAL- 
LENGE' series, I have had a small 
number of queries. It appears that 
some of you are not managing to 
save a working version of the game, 
even after following the instructions 
correctly. If you a re one of these people 
then please read this before sending 

If you have a system that has 

everything bar the kitchen sink hooked 
up, disconnect EVERYTHING except 
your disk drive and mo nitor/tv screen 
The program does not like Cartridges, 
Interfaces, Printers etc etc on-line 
during its installation process. 

The author of the program and 
myself have in fact found a small bug 
in the program, SOMETIMES, not very 
often though, the program produces 
garbage amongst the questions, or 
on the categories line. He has tried for 
8 months to track this problem down 



That just leav' 
enjoy this months 
programs are to yc 
forget, if you have 
ideas, suggestions (Keep them 
clean) or just simply want to air 
your views, pick up your pen and 

Disk Instructions 

wedoourbestto make sure that CDU 
will be compatible with all versions of 
the C64 and CI 28 computers. One 
point we must make clear is that the 
use of Fast Loaders', Cartridges' or 
alternative operating systems |Dol- 
phin DOS] may not guarantee that 
your disk will function properly. If you 
use one or more of the above and you 
have difficulties, then I suggest you 
disable them and use the computer 
under normal, standard conditions. 
Getting the programs up and 
running should not present you with 
any difficulties, simply putyourdisk in 



akeasmanyof 
your own copies of CDU programs as 
you want, as long as you do not pass 
them on to other people, or worse, 
sell them for profit. For people who 
want to make legitimate copies, we 
have provided a simple machine code 
file copier. To use it, simply select the 
item FILECOPiERfromthemain menu, 
e presented on screen. 



Disk Failure 

If for any reason the disk with your 
copy of CDU will not work on your 
system then please carefully re-read 
the operating instructions in the 
magazine. Ifyou still experience prob- 

1| Ifyou are a subscriber, return it to: 
Select Subscriptions Ltd 
5, River Park Estate 
Serkhamsted 
HERTS. HP4 IHL 
Tele; 0442-87666 1 






because it only manifests itself so sel- 
dom, we feel that it is something you 

To save anyone that is having 
trouble getting an up and running 
version tearing their hair out. if you 
are oneof these then send me a blank 

save a copy out for you. 



Load "MENU ',8,1 

Once the disk menu has loaded yoi. 
will be able to start any of the pro 
grams simply by pressing the let- 
ter that Is to the left of the desired 

It is possible for some pro- 
memory so that you will not be 
able to LOAD programs from the 
menu correctly until you reset the 



2) Ifyou bought it from a i 

CDU Replacements 
Protoscan 
Burrell Road 
St. Ives 

PI 7 4LE 

Tele: 0480-495520 

(Within eight weeks of publication 
date disks are replaced free). 

After eight weeks a replacement 
disk can be supplied from Protoscan 
for a service charge of £1.00. Return 
thefaulty disk with a cheque or postal 
order made out to Protoscan and 
dearly state the issue of CDU that you 

provided. 

Please use appropriate pack- 
aging, cardboard stiffener at least, 
when .['turning disk. Do not send 
back your magazine, only the disk 



NOTE Donotsendyourdisksbackto 
tne above if its a program that does 
not appear to work. Only if the DISK 
is faulty. Program faults should be 
sent to the editorial office marked 
FAO bug-finders. Thank you. 



Back Issues 



Back issues of CDU are available at 
tlj.25 per issue, which Includes post- 
and packing via: 

Select Subscriptions Ltd 

' iver Park Estate 
Berkhamsted 
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Lei your C64 show the 1 6 bit 
machines that they do not 
have the monopoly on Wimps 
By William Phillips 



If you have ever written a Basic pro- 
gram, you will have noticed that 
even with a superbly structured 
program chat flows like water, Basic 
just doesn't offer enough speed for 
user-friendly applications. The days of 
long and cumbersome Do you want 
instructions?'programshavelong dis- 
appeared; we are equipped with a 
means of controlling a program which 
everyonecanpickupeasily and varies 
little from program to program. It is 
called Wimps [Windows, Icons. Menu's 
and Pointers). 

So. we know what our programs 

ment. Yet, in Basic, moving pointers 
would be very slow indeed, and not 
all that smooth either. Obviously, a 
little machine code is necessary, and 
that, my friends, is why you are read- 
ing this articlel 

The machine code program that 
I have written gives a Basic program- 
mer control of a moving pointer and 
menu bar system. This means that 
you can move a pointer around the 
screen using a joystick or the key- 
board while the program is running. 
and also tell the program to inverse 
part of a screen line if the pointer is 
over it. This is useful for pull down 
menu's, as you will see in the pointers 
program. This program is in Basicand 
was written to illustrate the use of the 
pointer code. Ifyou play around with 
the pointers program, it will probably 
help you to understand the pointer 



ude program. To load it, select Point- 
's from the menu. 

After a small delay, you will be 
resented with a black screen with a 
olnter somewhere in the middle, 
id the top line showing the options 
mailable. You will notice that this line 
as a foreground and a background 



explanatory - and that is the beauty 
of Wimps It only takes five minutes to 
learn howtousea program perfectly, 
with the m" 



This is unusual and is one of the 
features of the pointer code. 

When the program starts up, the 
device is set to keyboard To control 
the pointer use the keys Q, A, O, 









1 your own, they move the pointer 
up, down, left and right respectively. 
Depressing two keysat once will make 
the pointer move diagonally. 

When the pointer moves, you 
should notice that it starts off at a 
certain velocity, and accelerates up to 
a maximum velocity. The start of ini- 
tial velocity and maximum velocity 
are numbers in terms of pixels per 
second. The acceleration is a delay. If 
x = the acceleration rate, then x+l/ 
50ths of a second will pass before the 
present velocity of the pointer is in- 
creased by one up to the maximum 
velocity. If all this seems a little compli- 
cated, don't worry. It isn't all that 
important, but when incorporating 
the routines into your own programs, 
it is certainly useful to understand 
how the pointer works. 

Looking back at the pointers 
program, you will find three options 
available to you, namely Preferences, 
Storage, or Quit. 

You can select any of these by 
moving the pointer so that it points to 
the desired option, and pressing firry 
return depending on which device is 
being used. 

1 ) Preferences 

A menu will appear giving you a 
whole new set of options. You can 
change the acceleration rate, the Ini- 
tial and maximum velocities, the 
control device, theattributes, or leave 
the preferences menu. Upon moving 
the pointer over one of the options, 
you will notice that It inverts and 
changes colour, or 'lights up'. This is 
another of the features offered by the 
pointer code. With just a few pokes, 
you can set the pointer to 'light up' 
parts or all of the line the pointer is 
presently pointing to. 

All the menu's are reasonably self 



2) Storage 

The whole point of the preferences 
program, apart from a demonstration 
ofthe pointer code, is that you can set 
upyour preferred device, velocity and 
acceleration settings and then save it 
to tape or disk. Working through this 
set of menus is very easy too -just 
type what you wish to call Pointers 
program, press T or D for the device 









Pointers program 
under your filename, followed by the 
pointer code, saving it as "p. code". If 
you selected tape, a further window 
will come up and allow you to posi- 
tion the tape before saving. 

3 J Quit 

As you may have guessed, this takes 
you out ofthe program. The screen is 
cleared, the pointer interrupt turned 
program ends 



We C 



l the t 



main uses of the pointer code; the 
moving pointer, the bar light up sys- 
1 the background colour on 









interruptslAllw 

are the pokes that influence the 

pointer code. 

Firstly, I will Introduce you to the 
pointer code program. On the disk it 
Is called "p.code" and is located from 
49! 52-500! 3. Load it by typing: LOAD 
"P.CODE.8,1 

Secondly, before we delve deeply 
into POKE I and, you should know 
that you cannot use sprites or I in 
your programs if you are using the 
pointer code, as they eiie used to put 
the pointer on the screen. 

1 1 Starting and stopping the 
interrupts 

SYS 491 52 initialises the interrupts. It 
also copies the sprite definitions for 
sprite and 1 to locations 832-959 
where the VIC II chip can 'see' them. 
For this reason, you should not poke 
this area while the pointer code is 
running. Ifyou wish to change the 
definition of the pointer, you should 
set It up elsewhere in memory where 
the VIC II can see' it, and change the 



sprite pointers 2040 and 2041. Loca- 
tion 2040 should point to the pointer/ 
icon definition and location 2041 
should point to the mask (a border 
around the pointer/icon so that the 
pointer/icon definition can always be 

els that are the same colour as it. 

SYS 49274 suspends the inter- 
rupt. This should be done when sav- 
ing or loading. To restart the inter- 
rupt, use SYS 491 52. 

2) Top line colour 

This feature sels the top9 pixel lines of 
the display to a colourof your choice. 
The colour corresponds to the normal 
CBM colour range, and Its number 
should be in the range of 0- 1 5 (see 
over the page for a copy of the CBM 
colour range]. Type 

POKE 499332, colour number 
to change the colour of the top line 
background. If this feature is not 
needed, you should set the colour to 
the same as that of the background, 
i.e. POKE 49332. PEEK (53281) 



3) Pointer System 

a| Changing device. 
When changing devices, 
poke two locations. 



If you set this location to or joystick 
mode, you' must also set another 
location to tell the computer which 
port to read from. 



If x is then the computer reads from 
If x is 1 then the computer reads from 

lj| Old; ltjing the location of the pointer 

If you letx = the x position, in the 
range of 23 to 347 and y = the y 
position, in the range of 50 to 249, 
the following pokes apply to set the 
co-ordinates of the pointer: 

POKE 498?2.x-256*INT(>:/256] 
POKE 49873. INT|x/2 56} 
POKE 49874,y 



49872 Is the lower 
8 bits of the 9 bit value for x, location 
49873 is the last bit (MSB} of this 
value, and location 49874 controls 
the y position of the pointer. 

These registers can also be read 
to determine the present position of 
the pointer on the screen. These loca- 
tions give you the pixel position. 
Another two registers hold the screen 
x and y position. 
(0-39 and 0-24 respectively). 



All of these registers are updated 
every time the pointer is moved. 
cj Setting up a bar light up parameter 
block. 






v the in 



program. It is controlled by tl 
of memory from 679 to 767. To set 
this up. you should firstly poke the 
dimensions and co-ordinates of the 
window into memory: 



POKE 680, upper ' 

window 

POKE 681, lower Y co-ordinate of 

POKE 682, left hand side X co-ordi- 

POKE 683, right hand side X co-ordi- 

In this window, you may not want 
certain options to be available for 
some reason. For instance, if you 
made a sprite editor program one of 
the menu's may have two options 
saying 'Hires' option to be available. 
You could omit that option from the 
menu, or more simply, you can set up 
the parameter block so that the bar 
doesn't light up when you move the 
pointer over the option. This block of 
memory is from 685 to 709 and is the 
block Of BAR ACKNOWLEDGE CODES. 
Location 685 corresponds to the top 
line of your window, 686 to the sec- 
ond line and so on. If the location 
holds a I then the bar will light up. If 
it holds a then, you guessed it. it 

Location 684 determines what 



bar light up system whe 


her or not to 






held in the 


parameter 


lock. If it hoi 


sO. then the 




will not inve 








i effect it is 


turned off 


If it holds 


. then it is 




ill bars thata 


e held in the 


parameter 


block are inv 




You sh 


^uld be careful to ensure 


that the screen does no 
















One 1= 


st location 


iat may be 




cation 710. 


This, when 


peeked wl 


tell you if a 


bar is lit up 




ation 679 h 


olds a 0. It 


should be poked with a 


before the 


interrupts 




i (as should 


location 679). 




Well, t 




about the control locatic 




leave you 


jvith a table 


of the CBM 




s, and a summary of the 


locations t 


at are usefu 


Good luck! 


CBM Colour Codes. 




Black 


Orange 


8 


White 1 


Brown 


9 


Red 2 


Pink 


10 


Cyan 3 


Ok Grey 


1 1 


Purple 4 


Mid Grey 


12 


Green 5 




13 


Blue 6 
Yellow 7 


LtBlue 


14 

15 



Useful Locations. 

49 1 52 Initialise Interrupts. 

49274 Suspend Interrupts. 

49332 Top line background colour. 

49337 Joystick Port = Port II I = Port 

49872 LSB 8 bits of X co-ordinate of 
pointer. 

49873 MSB bit of X co-ordinate of 
pointer. 

49874 Y co-ordinate of pointer. 

49885 Y screen co-ordinate of pointer. 

49886 X screen co-ordinate of pointer. 

679 Bar light up on/off = off 1 = on. 

680 Upper Y co-ordinate of window. 

681 Lower Y co-ordinate of window. 

682 Left hand side X co-ordinate of 



683 Right hand si 

684 Colour of bar. 

685-709 Bar Acknowledge Cbdes. 
7 1 Is bar fit up? a No. 

Finally, experiment to your hearts 
content, it is the only way of finding 
out how things work, and it's great 
funl 
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Steve Carrie begins the third 
part of his series which deals 
with interfacing with the 65xx 
series of microprocessors 

Last time, we saw how easily it 
was to program the parallel port 
From BASIC to provide a simple 
but effective data exchange between 
two machines (Programs 1 S 2). 

Now take a look at Programs 3 
and 4. Program 3 is basically an as 
sembly language version of program 
1 in that it simply takes a string from 
thekeyboard.addsareturncharacter 
9CHR5I 1 3)) and sends it out byte-by- 
byte The major difference here is the 



These programs fand all others in 
the series] were written using my ASM 
assembler which was published in 
the June 1989 issue of Your Commo- 
dore. If you are using another assem- 
bler, it shouldn't be too difficult to 
convert the source code format. 

Program 4 however is a little more 
complicated and consists of two parts, 
the setup/foreground section and the 
interrupt background section. Once 
the interrupt has been set up, the 
foreground portion simply loops 
round waiting for the background 
portion to signal that a string has 
arrived. Of course, the foreground 
section could be doing a lot more 
than just this but for the purposes of 
this demonstration we'll just leave it 
to loop round. When the DATAR- 

Y flag is set, the main section 



cation. You may stop the program at 
any time by pressing the RUN/STOP 
key or hitting RUNSTOP/RESTORE. 

The background section only 
operates when a byte arrives at the 
data port [interrupt generated by 
FLAG]. The bytes are stored in mem- 
oiy until a return character |13J is 
received where pon the DATAREADY 
flag is set indicating to the main sec- 
tion that a string is ready. 



] 



If! 


PROGRAM 3 


,'!> 




10 




40 




■>[) 


.CIAEQASDDOO 


fifl 




7(1 




GO 


JSR KEYIN 


90 


JSR SENDOUT 


1 UU 


JMP5TART+3 


■ RES 80 






1 4Q 


.INITLDAflSFF 








RTS 


1 70 




ISO 


.KEYIN LDY ffO 




' SFFCF 


/(ill 






INY 


Z20 


CMP #13 


;w 


PINT KEYI 




■ 






2 60 


.SENDQU) 1 


m> 


.SENDI LDA BU 




STACIA+1 




TAX 


300 


.SEND2 LDACIA+13 


-110 


ANDSS10 


■ '■.: 


BEQ SEND2 





; PROGRAM ■! 








.OAEQA .'■■■ 


60 


.DATAREADY EQA $FB 


70 


.BUFFTTC EQA $FC 


HI) 




90 


JSR IMIT 


100 


.WAITLOOPJSR 


till 


BEO EXIT 


I/O 


BIT DATAREADY 


130 


8PL U/AITLOOP 


; 10 


JSR OUTPUT 


IM! 


LDA#0 


160 


STA DATAREADY 


1/(1 


JMP WAITLOOP 




.EXIT JSR SHUT 


190 


RTS 


200 




2" 10 


BUFFER RE 


320 




2 30 


.INITSEI 




LDA #500 


2:0 


STA CIA-t-3 


,-:■■!. 


LDA #<INTR 


270 


LDX #>INTR 


AH II 


STA $0318 


290 




;:i, 




310 




■ 


IDA If $00 


■'■:! 


:>iASurrTK 


(40 


STA DATAREADY 


3S0 


CLI 


360 


RTS 


170 




■ 






420 


PMA 


HO 


LDACIA+13 


440 


AND #510 


V.I.' 




46(1 


LDY BUFPTR 


4/11 


LDACIA+1 


4.4 11 


STA BUFFER, Y 


490 


INY 


Mill 


STY BUFPTR 




CMP #13 


S/fl 


BNE EXIT2 


': : 


LDA #$80 


v;<i 


STA DATAREADY 


!iM) 


#$00 


VMI 


STA BUFPTR 


S/0 


.EXIT2JMP SFEBC 


SHI) 


.EXIT! JMP$FE4C 


',<->ll 




ft! Ill 


SHUTSEI 


.■Mr j 


LDA #$47 


(■..■II 


LDX#$FE 


MU 


STA $03 1 8 


640 


STXS0319 


iSSU 


CU 




RTS 


1,/tl 




f-.HU 


.OUTPUT LDY #0 


rSVI) 


.OUTt LDABUFFER.Y 


/(Id 


JSR SFFD2 


/ID 


CMP # 1 3 


Ml 


BEQ ENDOLfT 


no 


INY 


/40 


BNE OUTI 


/so 


.ENDOUT RTS 


/6U 




PROGRAM 4 OPERATION 


The first thing to note about this 


jiiigj-im is that we are not using the 


RQ interrupt as you might expect 


he IRQ output of CIA 2 is connectec 


othe 


Non-Maskable Interrupt |NMi; 




the processor. This requires e 


lightly different Interrupt procedure 




vhat you might expect. In fact. 




r purposes it is actually better 


han using IRQ since the computers 


operating system uses this to perforrr 


he n 


rmal system interrupt for the 







flash, 
..... _n may arise whereby the inter- 
face may take a back seat to the 

Using the NMI interrupt, the 
processor will respond instantly to 
the arrival of our data, even if it is 
currently servicing an IRQ interrupt. 
The reason for this apparently strange 
design hasa lot to do with the pseudo- 
RS 232 on these computers. Both RS 
232 input and output is done Oy 
using NMI interrupts. 

The INfT routine sets up the NMI 
interrupt vector and also enables the 
CIA FlAG interrupt. The main routine 
loops around checking the STOP key 
|$FFFl|and also the DATAREADY flag 
byte. When DATAREADY is set to $ 80, 
the program calls the routine OUT- 
PUT to print the received data. 

The interrupt routine INTR first 
checks the ICR to see if our FLAG 
interrupt has occurred. We do this 
because the RUNSTOP/RESTORE 
keystroke also uses the NMI subsys- 
tem. If our FLAG interrupt has not 
occurred, we jump to the |almost) 
normal system routine at $FE4C. 
When FLAG does occur, we load the 
data from PRB and store it in the 
buffer. We store the Duffer pointer 
and check for a return character 1 1 3) 
which signifies the end of the string. 
If true then we set DATAREADY to $80 
to tell the foreground program that 
: complete data string is ready. 



Asa 






Id try 



rewriting program 3 to operate with 
a NMI interrupt. It would accept a 
string as before but would send it out 
under interrupt. Your main program 
will have to signal TO the NMI routine 
that data is ready to go out. 

It isn't as difficult as it may appear 
and when I go on to look at the 6526 
serial port and the Plus 4's 6529 port, 
I'll present routines to do just this, 
except that you'll have to convert it 
for the 6526 parallel port! 



What now? 

You may be wondering where all this 
is leading. Well, one of the annoying 
things about the Commodore 64 and 
123 is their inability to make use of 
parallel printers directly. There are 
many inexpensive printers on the 
market which interface via s Centron- 
ics Parallel Interface. Using a method 
similar to that which I have described 
above, and with a little clever pro- 
gramming, we can use one of these 
printers on our machines. 

Program 5 does just this for the 
C64, and Fig 7 shows the necessary 
wiring from the computer to the 
printer. The idea here is basically the 
same as before except that the sec- 
ond computer is replaced by a printer. 
Once loaded (or assembled) into 
memory, it may be installed by issuing 
a SYS 49152 command. Relocate it 
elsewhere if you need to. 



Program 5. Par, 



ORG SC000 
'ciA£OA$DD00 
.START SEI 



LDA #<NEWOPEN 
LDX #>NEWOPEN 
STA $03 1 A 
STXS031B 

LDA #<NEWCLOSE 
LDX #>IMEWCLOSE 
STA $03 1 C 



STX $03 1 D 

LDA #<NEWCHKOUT 

LDX #>NEWCHKOUT 

STA $0320 

STXS032I 

LDA #<NEWCHROUT 

LDX #>NEWCHROUT 

















200 

210 


STA SQ326 
STX $0327 


320 

840 


.NEWCHKOUTJ5RSF30F Program 5 Operation 
BEQ 3 




270 


LDA tf^NEWCLKCHN 


850 


JMP$F701 






230 


LDX #>NEWCI_RCHN 


860 


JSR$F31F 


What 1 have done here is to Intercept 
5 of the system routines concerned 
with I/O. These are OPEN, CLOSE, 




I «J 


STA $0322 


870 


LDASBA 




250 


STX $0323 


880 


BNE 3 




260 


CLI 


890 


JMP $F70D 


CHKOUT, CHROUTand CLRCHN. By 
alterating the appropriate vectors 1 




2 70 


RTS 


900 


CMP # SOS 




290 


miv BYT 


910 
920 


BNE NOT2 
STA S9A 


was able to force the operating sys- 
tem to recognise device number 5 as J 








930 




a parallel printer. This device number 




310 


.NEWOPEN LDXSB8 


940 


LDA #255 


is normally a serial printer or plotter 




HO 


BNE3 
JMP SF70A 


950 
960 


STA C1A+3 
LDAC1A+2 


and the routines simply intercept this 
number. The routines, for the most 




340 


JSR SF30F 


970 


AND#$FB 


part, duplicate their kernal equiva- 




350 


BNE 3 


980 


STA CIA+2 


lents until a suitable cut-off point is 




360 


JMP SF6FE 


990 


PLA 




370 


LDX S98 


1000 


CLC 


YoumayOPENa channel inBASIC 




3 SO 


CPX#SOA 


1010 


RTS 


as follows; 




390 


BCC3 


1020 


.NOT2JMPSF262 






4 00 


JMP SF6F8 


1030 




OPEN dogical file #>, 5, secondary 
address> 




4i;t 


INC S98 


1040 


NEWGHROUTPHA 




420 


LDASB8 


1050 


LDAS9A 






430 


STA S 0259.X 


1060 


CMP #$05 


where logical file # is as per si normal 
printer open statement and secon- 




MO 


LDASB9 


1070 


BEQ 3 




450 


ORA#$60 


1080 


JMP$FtCD 


dary address may be 1 {enable line 




4 GO 


STA S026D.X 


1090 


LDA CIA 


feed send] or anything else for no line 




470 


LDA4BA 


1 100 


AND #$04 


feeds. You may list a program as per 




■!;iO 


STA S0263.X 


1 100 


BNE BAD1 


norma/; e.g. 




wo 


BNE 3 


1120 


PLA 




so;: 


JMP SF3FD 


1130 


JSR SENDCENT 


OPEN 1, 5, I0:CMD 1; LIST 




510 


CMP #505 


1140 


CMP #13 






520 


BNE NOT! 


110 


8NE NOLF 


The beauty of this system Is that if 
your parallel printer goes offline, the 

will wait until the printer comes on- 
line again. Most parallel printers have 




530 

540 


LOA#$7F 
STACIA+13 


1160 
1170 


BIT RTLF 
BPL NOLF 




550 


LDA #$00 


1180 


PHA 




: ;I;Q 


STA CIA+ 1 4 


1 190 


LDA #10 




5 70 


STA CIA+ 1 5 


1200 


JSR SENDCENT 


data buffers of some kind so there is a 




ifiO 
590 


LDA $ B9 
LDX #$00 


1210 
1220 


PLA 
.NOLF CU 


possibility that trie computer will re- 
turn to your control long before the 




)O0 


CMP #10 


1230 


CLC 






610 


SNE2 


1240 


RTS 


You may also notice from the 




J70 


LDX #580 


1250 


.BAD! PLA 


wiring diagram that 1 have connected 




S30 


STX RTLF 


1260 


JMP SF707 


an extra line to pin 1 2 of the Amphe- 




640 


CLC 


1270 




nol plug from pin M on the userport. 




$50 


RTS 


1280 


'nEWCLRCHNLDX#S05 


This is line 2 from port A which is 
otherwise unused. I've used this as a 




660 


.NOT1 JMPSF379 


1290 


CPXS9A 




670 




1300 


BEQ 3 


paper-end detector in the software 




,m 


'nEwCLOSEJSR$F314 


1310 


JMP SF333 


and it will cause a Device Not Present 




690 


BEQ2 


1320 


LDX #503 






700 


CLC 


1330 


STX$9A 


The routine lives at $COO0 and 




710 


RTS 


1340 


RTS 


should be transparent to most of your 






JSRSF3IF 


1350 




programs. 1 can't speak for commer- 




7 30 


TXA 


1360 


!sENDCEIMT PHA 


cial software of course but it should 




740 


PHA 


1370 


SEI 


be OK for your own use. Normal serial 




750 


LDASBA 


1380 


STA CIA+ 1 


printing may Oe done using device 






BNE 3 


1390 


.LPT LDACIA+13 


number 4. 




7 70 


JMP SF2F! 


1400 


AND 9$ 10 


1 hope you find it useful. 




780 


CMP #$05 


1410 


BEQ LP! 


Next time we will pick up the 




790 
300 


BNE 3 

JMPSF2F1 


1420 
1430 


PLA 
RTS 


thread of our investigation into the 
facilities of the 6526 CIA. 




910 


JMP $F2AI 


1440 


■ 





overall delay. 




A comprehensive utility for 

sprite manipulation and games. 

design 

By William Christie 

Sprite Driver is a powerful utility which 
will enable the setting up of interrupt- 
dtiven sprite movement patterns, 'up 
to 255 pattern screens' can be de- 

cessed using a single POKE. Briefly, 
sprite iriijvrmonr patterns -the route 
a particular sprite will take as it travels 
around the screen - ate entered as 
basic DATA statements. A call to the 
Driver routine |5YS 491 52) will redi- 
rect the NMI interrupt and start de- 
coding and executing the data held 
in pattern memory. Each sprite |up to 
8 can be controlled! is m en manipu- 
lated according to its pre-defined 
movement pattern. 

The driver provides a large num- 
ber of features to enable complex 
sprite patterns to be designed. These 
features include sprite 
any one of the 8 compass' 
sprite positioning/plotting, 
speed, the setting up of data point- 
ers, sprite colours, sprite on/off, and 

powerful sprite animator is present 
and control over animation speed 
and the animation parameters is 
possible. Sound can also be imple- 
mented, andhereyoucandefineand 
play a particular sound effect using 
any or all of the 3 voices. It is also 
possible to synchronise a pre-defined 
sound effect with up to 2 a ' 
frames for each sprite. Voic 
shared between sprites. Spri 



tween more Chan one pattern screen. 
A facility for plotting text/graphics 
characters onto the screen is also 
provided. 

Remaining facilities include the 
setting up of loop structures, whereby 



I a fraction of a 
second to hours/days, or perma- 
nently, or for a random period of 
time, or conditionally Lastly, a POKE 
feature- operating over the whole of 
the 64's memory has been incorpo- 
rated together with automatic screen 
advance and a sprite-sprite seek' 
feature. Each feature is identified by a 
single number (between 0-28 and 
252-255). I've called these 
FLAGS as they determine 

driver. A description of all 
features and their correct syntax I 
follows. 

Sprite Driver Features 



- Instructs e.-.r; i.n.nn to jump hsit I-: 
to the pre-defined start (see feature 
22) of the current sprite pattern. 
I,X- Moves sprite right until itsX co- 
ordinate matches X. 
2,X- Moves sprite left until it matches 
X. 

3,V - Moves sprite up the screen until 
its Y co-ordinate reaches V. 
4,Y - Moves sprite down the screen 
until it reaches V. 

5,0/1 .X,Y - Plot sprite at X, Y setting 
its Most Significant Bit X |MSBX) to the 
value held in "0/1" e.g. 5,1,20,150 
plots the sprite at 20, 1 50 setting its 



Longer delays can 
,; [:'[.:■.■! iiiii-g (he 

"6, LB, HB" after each other or incorpo- 
rating the delay within a loop. The 
length of the delay {and the speed of 
ofallfeatures| also depends 
or- the setting of the NMI ti. 
56580-56583). These can bt 
via i he POKE feature. 
7.SPEED (0-255] - Sets the rr 

speedofthe current sprite. Due 

grammed. a value of represents the 

from 1 to 255 will slow down the 

B,0/>0, (multicolour l,multicolour2J 
- This sets the multicolour status of 
ALLsprites. If W>0~ is zero then multi- 
colour is OFF for all sprites and you 
Insert "8,0" into the DATA statement 
only To set a particular sprite|s) to 
multicolour mode you determine its 
bit position |sprite0=0, .. sprite7=7| and 
itsdecimal equivalent |sprite0=l, 1=2 
2=4. 3=B„,7=I 28], Youthen add the 
decimal values for eachsprite together 
and insert it after the "8,". You must 
then enter the appropriate multicol- 
ours, e.g. 8,255,0,2 would turn on 
multicolour for all sprites and set mcoll 
to blackfOJ and mcol2 to red|2J. You 
would normally enter this featureonly 
once, since it effect remains for all 
pattern screens Intake sure that the 
first/start screen contains this feature). 

9, shape pointer - Sets the current 
sprite's shape pointer. This feature 
also turns off the current sprite anima- 
tion - so you don't need to enter a 
"12,0" beforehand. 

10, loop repeat number -Set start 
of loop and loop execution number 
(the number of times the loop will be 
executed). Only one loop can be 
running (for each sprite) al 



Once tl 






lops. 



: loop has finished 
you can then execute another. The 
demo screens I and 4 make use of it 
to produce a coloured bar effect in 
the screen border. 
1 1 - Go back to the loop start and 
repeat for the pre-set value. 
12,0/1, (Lowptr, Miptr, Speed, 
animation counter/0, 0/1 J - This 
is the sprite animator. If the first "0/1 " 
after the "1 2" is set tot: " 



is turned off for that sprite, and you 
then enter only " 1 2,0". To turn on the 
animator you enter "12,1. followed 
by the following parameters:- 
Lowplr, Hiptr is the start and end 
shape pointers for the animation 
| Lowptr should be lower than Hiptr). 
Speed is the animation speed. • ' 



1-255 



tsing 



t parameter, if set I 

je, willinstructthedi 



off (disables') all sprites, 1 5.3 turns on 
sprites I and 2 only. 
16, sprite colour - Sets the sprite 
colour (normal sprite colour register]. 
1 7, voice (1-3). Puloxe Hi, AttDec, 
SuiRel, Volume, HF, LF< Wave 
Form -This feature defines and plays 
a sound. Please refer to your com- 
puter manual for selecting suitable 
values for each parameter. 
T8,X - Move sprite right and up 

19,X-Move sprite left and up until X 

is reached. 

20,X - Move sprite left and down 



26.LB.HB This is the random WAIT/ 
HALT feature. It works in an identical 
manner to the normal WAIT feature 
[6,LB,HB| except that the LB value is 
randomized, e.g. 26, any number.O 
wilt cause execution of the current 
sprite to halt for between and l .8 
seconds. On the other hand, 26, LB. HB 
causes a halt of between HB'1.8 



i HB'l 



s 0-1. E 



seconds. This routine, integrated into 
the normal WAIT routine, makes use 
of the CIA timer. 

27, LB, HB - This is the condi- 
tional version of the WAIT feature. 



continue always. 

The final parameter, "0/1", sets 
the type of animation. A value of will 
cause animation to proceed from 
Lowptr to Hiptr+ 1 After Hiptr+ 1 ani- 
mation is reset back to Loptr and 

A "0/1 " value of 1 causes anima- 
tion to proceed from Lptr to Hiptr and 
then from Hiptr to Loptr and repeat. 
This is designed to save sprite defini- 
tion memory and is mainly used when 
the second half of an animation se- 
quence is identical, but the reverse of 
the first half. Note, however, that in 
this case the actual Hiptr value is 
entered and not Hiptr+ 1 . 
1 3,LB,HB,Poke value (0-255) - 
This feature is identical to the POKE 



and stores it into memory location 
HBLB. This is actually a very powerful 
feature on its own, as it allows pokes 
to all of the the 64's memory |and 
even to the driver program ftseffi), 
With it you can repeat all of the func- 

lows, eg. alter screen colours, alter 
memory configuration (bank 
switching!, alter the NMI inter- 
rupt speed Ipoke 56581, value} - 
thus altering the speed of execu- 
tion of the sprite driver land of 
sprite movements, etc). 
1 4, LB, HB, Colour, Characterl, 
Character 2„„ Char (n-up to 
254|, - This feature allows you to 
print text or any other graphic charac- 
ter onto the screen at screen address 
HBLB. Each character is given the 
colour specified. The routine works 
by using CBM POKE codes - please 
refer to your computer manual for a 
table of these codes. 
15,0-255 -Turn on/off sprites. This 
feature affects all 8 sprites in an iden- 
tical way to features, e.g. 15,0tums 



2I,X - Move sprite right and down 

22 - Define start point. This feature 
enables you to set the return point for 
execution to jump back to upon 
encountering feature 0. This allows 
you to begin your pattern data for the 
current sprite with initialising instruc- 
tions e.g. set sprite colours, speed, 
animation, etc. you would then insert 
flag 22 followed by the actual move- 
ment data. At the end of this you 
insert flag 0. 

23, Pointer), Pointer2, Voice (1- 
3|, Pulse HI, AttDec, SusRel, 
Volume, HF, LF, Waveform - '.i: 
feature synchronises a sound effect 
with animation pointers 1 and 2. This 
is useful for footstep-type effects, 
where pointers I and 2 would repre- 
sent the shape pointers correspond- 
ing to the sprite's foot hitting the 

|e.g. right and left). As this feature is 
carried over from one screen to the 
next then careful planning will save 

24, Animation Speed (0-255) - 

This allows the animation speed of a 
previously defined animation se- 
quence to be altered without affect- 
ing or having to reinitialise the ani- 
mation. The bird in the first screen of 
the demo shows this feature in ac- 
tion. Notice also how the synchro- 
nised sound FX alters to match the 

25, animation counter - This al- 

counter of a running 
quence. Its effect is ide 

seepi in feature 12, that 



t sprite will halt at this point if 
■ memory location HBLB con- 
is zero. Any value other than 
o will cause the following fea- 



you should use the POKE feature 
(13| to set that location to the ap- 
propriate value. This is also a very 
useful command as it allows you to 



t up s 



, for t 



is blocking a 

Only by completing a task (and 
POKEing that location with a non- 
zero value] will you be allowed to 
exit that screen . Another use could be 
where certain sprite patterns are only 
used if you have successfully com- 
pleted a number of levels in a game. 
Demo screen 5 makes use of it to 
synchronise the movement of all 
sprites before they move off the lad- 
der. 

28.SPRITE |0-7),LB,HB_Withthis 
feature you can instruct any sprite to 
seek out the current sprite. To use it 
you should first set location HLBL to 
zero with the POKE feature. Execu- 

HBLB is set to a non-zero value. Look 
at DEMO screens 4 and 5 to see it at 



Tiis final 3 features enable automatic 
access to different sprite screens. 
252, screen number (1-255 - never 

zerol) - This instructs the driver to 
of sprite patterns 
specified screen 



i the pre-detem i.necl n 



25 5 -This is a permanent halt feature 
and causes execution of the current 
sprite to halt permanently. It can be 



used Fn situations where sprites are 1899 DATA-2 11 so data 23, 129, 132. 1,0,3,0, 

not moving around the screen, or in Remember, if you are not using a 1 5, 5, 5, 1 29 :REM synchronise SEX 

cases where you are not using all 8 particular sprite you should insert a with shape pointers 1 29 and 1 32 

sprites for a particular h reen In fact, "255" and then a "-1V-2", as appro- using voicel . 

ifyou are not using a particular sprite priate. So, having defined the first 11 60 DATA S, 0, 50, 100 :REM plot 

you must insert this flag otherwise the screen of sprite patterns and termi- sprite at 50, IOQandsetitsMS8XtoO. 

driverwillattempttoexecutethenext nated with a "-2", all further screens 1 1 70 DATA 22 :R£M set return point 

byte |usually a pointer to the next are entered in a similar manner. T 180 DATA 1,20 :REM move sprite 

sprite) and may crash, (normally. Remember, also, that the first DATA right until x=20 - this will automati- 

though. iftheanwr comes across an statements of each screen refer to calfysetits MSBXto I. 

unrecognisedflagitwillreportthisto sprite I, and the following refer to 1 190 DATA 2, 50 ;REM move sprite 

you -see Error Debugging later). sprites 2-8, respectively. 

Entering Patterns:- 

fJow that you know the range of 
features offered how do you go about 
entering them into basic DATA state- 
ments, and how do you allocate each 
feature to eachsprite? The Basic entry 
program, SPDRrVER.BAS, supplied r. 



fJsrJWJuaXuummmiXmim 



iv you toachie^ 



ing pattern data, and this program 
contains a number of error-checking 
lines that help you keep to the ex- 
pected entry format. This m 






thed 



'.t.Htcments wher 

sprite, but you'll find this to be of 

great advantage later on. 

To begin with, the DATA state- 
ments are at the end of the program. 
Each sprite's pattern data is entered 
one ata time and separated by a "-1". 
Sprite 1 is always the first sprite pat- 
tern defined, followed by sprites 2-8. 
in that order. When the last pattern 

a "-2" instead of a "-I ". It makes the 
layout much easier to follow if you 
select suitable line numbers for each 
sprites data. I would suggest that 
sprite 1 is given lines 1100-1199, 
spnte 2, 1200-1299, etc. In fact the 
error-checking lines report the cur- 
rent sprite number and screen num- 
ber if an error has been detected 
(missing "-1", "-2", sprite data] and so, 
by following this layout you should 
find few problems in debugging er- 
rors of this type. So, to recap, you 
should end up with the following:- 
1 100-1 198 DATA,, ..spritel pattern,,. 



c for sprites 3-7 

300-1898 DATA, .„sprite8 pattern,,. 



1 1 • « Jr.«/n..«.....y..y..y.. r t 



vi-jv-.-j*.r.r«"j™wwra«M^ 



wwa nnnnrj 



The numbering of each screen is 
such that each screen is always the 
previous screen+1, and that the first 
patlern screen defined is always screen 
number 1 . When you have defined 
the last screen you then enter a "-9" 
after the "-2". 

Example: 

Suppose you wanted a sprite to start 
at 50, 1 00 with its MSBX set to 0, and 
travel to the right until it has reached 
20. 1 00 with its M5f3X set to 1 (right- 
most side of the screen), and then 
travel back and repeat. You could 
enter something like the following:- 
1 1 00 DATA 1 5, 1 :REM turn on sprite 
1 (and off all others], 
1 I IODATA8,1,0,2;REM Set multicol- 
our on for sprite I (off for all others) 
and set mcol I to black (0) and mco!2 
to red|Z|. 

1 1 20 DATA 1 6,3 :REM set sprite col- 
our to cyan(3). 

1 130 DATA 7,5 : REM set sprite speed. 
40 DATA 12,1, 128, 1 33, 1 0, 0.0 



leftu 



i=50-itsMS8Xw 



;tto 



:REMsi 



I 1 95 DATA ;REM go back to pre-set 

1 1 99 DATA-1 ;REM no more pattern 
data for that sprite. 

As you can see. the actual move- 
ment segment represents the last 6 
bytes of the pattern, with the remain- 
ing 32 bytes representing those fea- 
tures that are needed to initialise the 
sprite. You can also see why feature 
22 (set return point] and (go back to 
return point] are needed - you don't 
want the sprite to be plotted at 50, 
1 00 all the time (it won't get any- 
where, otherwisel), and the anima- 
tion will be reset each time. 

Running the Demo 

The Basic program supplied on the 

incorporated into thedata statements. 
This program also has a number of 
other useful routines to enable the 
design of each pattern to be made 
more easily. This aspect is discussed 




later on. However, for DEMO pur- 
poses. I will describe the necessary 
steps to take to get it up and running. 
First, load in the program - type 
LOAD "SPRITE DRIVER", or select it 
from the menu, then press RETURN. 
After the program has loaded, type 
RUN. After the main entry program 
has loaded you will be asked if you 
require certain programs and data. 
You should type "Y" at this point. You 
will then, in turn, be asked ifyou want 
to load in each file. Again, you should 
type "Y" after each prompt. Next 
you'll be asked if you need to enter 



and running the basic entry program. 
Next, you will be asked if you wish to 
run the pattern constructor. Type "N" 
here - the full operation of this mod- 
ule is detailed later. The program will 
then ask you if you wish to run the 
sprite driver. Enter T here, finally, 
you will be asked if you wish to run 
theSprite Driver with the DECRUNCH 
program (see Screen Designer). You 
should enter "Y" here also. If you 






if'tirsi-sc 



■nfsc, 



enlj 



[containing the DEMO patterns) into 
pattern memory jPOKEd into 5 6000- 
S6FFFJ. Type "Y" here. After a pause 
the program will ask you ifyou want 
to save the pattern data. Ifyou enter 
"Y" the program will ask for a file 
name and save pattern memory (not 
the basic DATAstatenients- the driver 
acts only on pattern memory). It is 
only that amount of pattern memory 
used up by your sprite patterns |the 
DEMO patterns, in this case) that is 
saved, If you do type "Y" ensure, 
before hand, that an appropriate disk 
is in the disk drive. The program 
appends a \PD" onto the end of the 
file name. The choice, here, is up to 
you. Out saving pattern memory will 
allow you to use it later on in your 
own applications without having to 
go through the process of loading in 



of sprite patterns being i 
access each further screen simply type 
"poke 824.screen number I -5, for the 
DEMO screens. 

If, on the other hand, you enter 
"Y" to this last question then you 
should see the first graphics screen 
together with the first sprite pattern 
screen being run. The following 
controls are now provided:- 

Pressing "F 1 " will access the next 
graphics screen and sprite pattern 

Pressing T3" will access the pre- 
vious graphics and sprite pattern 
screens, fin the DEMO, 5 graphics 
screens and 5 sprite pattern screens 
are provided). 

A number of other control keys 
are provided, and these allow you to 
your own sprite patterns 
Hy by allowing you full 



allowing control over the shape 
pointer and colours of that sprite. In 
the DEMO, however, sprite I isn't 
used until screen 5 and so no effect 

reached. For DEMO purposes, press 
FT or 'F3' only. You can, ifyou wish, 
exit this program by pressing the run/ 
stop' key. Ifyou do this then typing 
POKE 824. pattern screen number 
will access the selected pattern screen. 
To see the DEMO graphics screens 
type POKE 1 022. 1 ;POKE 820.LB [ I -5 
for the DEMO]:POKE 821. HB (0 for 
the DEMO): SY552480 (to DECRUNCH 
and print that screen). Pressing "RUN/ 
STOP"* "RESTORE' will exit the Driver. 



Part I. 

Despite its name, this module does 
not actually insert patterns into DATA 

vide full control over sprite I . allow- 
ing you to move it around the screen 
and alter things such as sprite col- 
ours, multicolour on/off, and the 
shape pointer. Its an invaluable aid. 
though, especially when used with 
the Decrunch program. 

ThediskprograrrTSPDRIVER.BAS" 
contains pattern data for demo pur- 
poses in its data statements. You 
should first delete these by removing 
all lines past 1 000. The easiest way to 
do this is by loading in a utility pro- 
gram that has a delete function (e.g. 
the Devaid utility by Paul Eves, pub- 
lished in the March/April 1989 
issue of CDUj. Then load in the 
SPDRIVER.BAS program (this, 

program, is loaded into $0801 since 
we are not using the Loader pro- 
gram). Next, deleteall lines past 1 000 
Now disable the utility program - 
most are disabled by typing "RUN/ 
STOP" + "RESTORE", otherwise, things 
such as re-defined function keys will 
affect the program. You should now 
alter the file names in lines 36, 
40, and 44 to match your own 
previously saved sprites, re-de- 
fined characters and graphic 
screens, .respectively (alterna- 
tively, you can use the default 
names to load in the demo files). 
Next, save the program using a 
suitable name (I would suggest you 
add a ".blank" at the end of the 



name). You should now proceed as 
follows. Load in the program called 
"SPDRIVER. LOADER". Now list trie 
program ana 1 alter the name of the 
program in line 20 to match your 
previously saved Entry program 
above - if required. Next, run the 
program. This places the main 
program at $7001. avoiding mem- 
ory clashes with sprite, charac- 

You will now be asked which files 

appropriate to your needs. Next, you 
are asked if you want to enter the 
pattern data into pattern memory. 
Type "N" here since you are still in the 
process of designing these patterns. 
You will then be asked if you wish to 
run the pattern constructor- type "Y" 
here. Finally, you are asked if you 
want to use the Decrunch program 
also. Type "Y" if required, making sure 

files are in memory. If you are not 
using the Decrunch program then 
type "N". Either way, you will be 
presented with the first graphics 
screen or a blank screen, as appropri- 
ate. You will also see a single sprite, 
coloured white. From here, the fol- 
lowing controls are provided > 
Fl: Will access the next graphics 

F3: Access the previous graphics 






M: toggle 



in/off for sprite 



C: Increase sprite colour register. 

Colour will wrap round from 1 5 to 0. 

F5: Increase multicolourl and wrap 

round if required. 

F7: Increase multicolour? and wrap 

round if required. 

+: Increase sprite shape pointer [+ 1 ] 

-: Decrease sprite shape pointer 

HI 

.; Move sprite right. 
.: Move left 
A; Move up. 

1 ; Move up+left. 
2: Move up+right, 
Q; Move down+left. 
W: Move down+right. 
I: Increase ink (info bar) colour. 
R: Toggle ROM/RAM characters. 
SPACE-BAR: Print sprite X.Y co-ordi- 
nates, shape pointer, sprite colour, 
mcol 1 . and mcol2 - in that order - at 
the top of the screen. This key must be 
pressed after each sprite rr 



To use this moi 
constructing sprite 
terns, first select the required shape 
pointer |+/- keys). If you intend to use 
animation then select a suitable I ramr/ 
pointer within that animation. Next, 
choose appropriate colours for the 
sprite [mate sure multicolour is set if 
needed). Now move the sprite to the 
start position within the screen and 
press the space-bar. Note down the 
information presented - you will in- 
sert these into data statements later 
on If the sprite is to remain in a fixed 
r.ioji'.ion throughout that screen then 
move to PART 2. Otherwise, proceed 
as follows. Move the sprite using the 
appropriate keys to the end of the first 
part of the required pattern (i.e. move 
it in one straight line until you have 
reached the desired end position). 
Now, look up the feature table and 
write down the appropriate flag - 
e.g. if thesprite was moving rightyou 
would write down " 1 ". Having done 
this, press the spacebar and write 
down the appropriate X or Y co-ordi- 
nate corresponding to that fiag/fea- 
ture-write this down next to the flag. 
Remember, if the sprite is altering us 
MSBX bit then you may have to move 
it again (sprites are moved until their 
X co-ordinates are the same as the 
iuieil destination cc ordinate, irrespi/C- 
tiveas to whether this occurred in the 
MSBX=1 or region of the screen). 
Now. repeat this procedure until the 
required pattern for that sprite has 
been completed. 
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Part 2. 

Having encoded the pattern informa- 
tion for one sprite you can now go on 
to build up each pattern for the re- 
mainder sprites in the same way. Re- 
member, if you are not using a par- 
ticular sprite you must write down 
(and later insert] a "255" in its 
pattern area. Once one screen of 
patterns has been defined you can 
then, if you wish, enter further 
pattern screens in an identical 



Part 3. 

With all pattern information for each 
sprite now written down you can 
begin to enter them into DATA state- 
ments. Simply follow the instructions 
given in the section "Entering Pat- 
terns". Remember, also, to insert the 
appropriate sprite and multicolouron/ 
off values. 

Sprite/Character data Incom- 
patibility 

Programmers who use sprites and re- 
defined characters will be aware of 
ih!.' clashes of memory between these 
and basic program space. If you look 
at the memory map you will ',«■ that 
the regions between S1FC0-S3FFF 
{sprite and character data), 54000- 
55FFF (crunched graphics screens), 
S6000-S6FFF (pattern memory) and 
SCOOO-SCFFF (the Driver and De- 
crunch programs) have been pre-allo- 
cated. Note that pattern memory can 
extend up to SFFFF- a lower limit of 
56FFF is imposed by the entry pro- 
gram to allow the entry program it- 
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there is a solution -load in the- Spdnvi-'f 
ba:. program without going through 
the loader. This places the program 
into $0801 (normal basic start point}. 
You cannow use memory up to SSFFF 
- though you cannot use sprites, re- 
defined characters, graphics screens 
(and the Decrunch program). Also. 
you cannot now use the loader pro- 
gram to load your entry program into 
$700t -you'll get an Out Of Memory 
ifyoudo. Inthiscase, toseeyour 



H above this. 
Taking the above into account. I have 
provided a loader program, called 
"SPDRIVER. LOADER", which sets the 
start of Basic to $7001. the program 
then loads in and runs the main Sprite 
Driver. Bas program, where you can 
now run the DEMO patterns or con- 
struct yourown.Asaresult, problems 
of memory clashes with data and the 
Bri'.n program should not now occur. 
The only problem now Is that you 

only have a maximum of $3000 bytes pattern's at work you should first 
for the basic entry program [contain- the entry program and then run it. 
rngyour pattern data in its Data state- You can now proceed to load in all 
merits]. Taking memory and screen required files and run the Driver and 
pointers into account |see Memory Decrunch -all necessary routines are 
Format later] this should allow you at the start of the entry program and 
about 2800-deomal bytes of actual are thus unaffected by graphics and 
pattern data before getting an Out pattern data. Your sprites and re-de- 
Of Memory' error. This should be fined characters will, however, over- 
enough for most purposes - if you write the latter half of the entry pro- 
look at the sprite patterns for many gramfcontainingthedatastatements] 
platform games, for example, you'll and this is why you must save the 
notice that their movement patterns entry program beforehand, 
are very simple and in many of their 
screens only a few sprites are used „ . „ 
(and. thus, the minimum amount of Re-aetinea Characters and 
memory possible Is used up- while at Sprites 
the same lime maintaining the game's 

interest]. On theother hand, it would These have to be pre-defined, either 
be easy, at first, to go overboard manually or using one of the many 
using this utility and design patterns available. '--'-- 
as complicated as possible. The best J use the 
advice here is to try to achieve a graphics edi 
balance between potter;' ( ,:.,m l Aviiy published in 
and memory usage. If you do find CDU, Sprite! 
that you need more memory then occupy only 
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by Tony Crowther, 
? Nov/Dec issue of 
id characters must 
area $IFC0-$3FFF. 



The DEMO sprites use the area be- 
tween $lFCO-S377F. while tne re- 
defined characters occupy $3800- 
S4FFF. The Decrunch program con- 
tains a subroutine, called via SYS 
5285B, which copies ROM characters 
to the block $3800-53FFF. If you use 
this facility for your own characters 
then you should switch in these char- 
acters using POKE 53272,3 I . 

Error Debugging 



Earlier on I mentioned that pattern 
en try forma t e rro rs are easi ly d etected 
by the Basic entry program. The error- 
checking lines here should ensure 
that you end up with pattern data for 
each sprite in the correct format. In- 
addition to this, the Sprite Driver, 
itself, has a built-in error-reporting 

unrecognised flag |if you remember, 
the first number of each feature is 
referred to as the flag, and it tells the 
Driver which particular feature to 
execute). If an unrecognised flag is 
seen then the following occurs: inter- 
rupts are first turned off, then if you 
look at the top of the screen you will 
be first told that 3n unknown flag has 
been detected. Then you are told 
what actually caused the error - PEEK 
|250), the current sprite being looked 
at-PEEK (25 1 ], and the currentscreen 
number-PEEK|25Z|.YouHflnd these 
three pieces of information, together 
with the format of the data state- 
ments, to be of great value as you 
proceed to debug the offending flag. 
To pin-point this flag within your data 
statements you do the following:- 

You will now be able to determine 
that screen of pattern data from the 

2. Note down the current sprite 
number. A value of 0-7 will be seen 
here, where refers to those data 
lines containing the pattern for sprite 

Ing the pattern for sprite 2, etc - 
within the pattern screen. 
3 Now, note the offending flag and 
proceed tq look for it within those 
lines. Having located the flag you can 
then correct the fault. As you can see, 
you should be able to correct such 
errors quickly and with considerable 
ease. In most cases the error will be as 
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orporating 

tar feature e.g. "8,0" and "8, 3,2,0" are 
perfectly valid, where the first version 
switches off multicolour for all sprites 
-you DONOTnowaddmcoll and 
mcol2 after this, as in the second 

this actually makes sense, since it saves 
memory!!. Pay particular attention to 
the animator, sound and character 
plot Features. With practice, you 
should see very few of these errors 
cropping up. 

Pattern Memory Format 

The format i initially used was to allo- 
cate a fixed amount of memory for 
each pattern, giving 80 bytes max. 
However, this allowed for only 6.4 
screens of pattern data per $1000 
(#4096] memory locations - not a 
lotl. And also, it led to considerable 
memory wastage If you didn't use the 
full 80 bytes. It was, on the other 
hand, easy to program and compre- 
hend during the development stages. 
However, a much better technique is 
used in the final version. The new 
method makes use of memory point- 

Crunch/Decrunch programs). Here, 
each pattern screen begins with a 
pointer to the first byte of the next 
screen. Each individual sprite pattern 
also begins with a pointer, but this 
time it points to the next sprite pat- 
tern Accessing each screen and sprite 
pattern is thus very fast (simply a case 
of switching pointers). " 



main -ntvantages of this method are 
that memory wastage does not now 
occur, and you can have individual 
sprite patterns of any length - from 
one byte to several thousand bytes, if 
needed On the disadvantage side, 
there is an overhead of 1 8 bytes per 

point since the advantages far out- 
weigh any disadvantage. 

These pointers are inserted by the 
Basic entry program -this is why you 
must specify the end (and. thus, start) 
of each screen and sprite partem 
throughtheuseof" , -l"and"-2"in the 



ivoid |hex)> 
used by Crunch. 
Decrunch (both 



FB-FF, 2. 4E. 4F Sprite Driver. 
Free Memory for use with condi- 
tional features (e.g. poke, condi- 
tional wait, sprite-sprite seek):- 
CED1-CFFF, and any other area not 
used by your programs. Note that 
you cannot use the GETCHAR.MC 
program with the Sprite Driver, or the 
CRUNCH/DECR. MC file with the sprite 
pattern entry program 

When using this utility SYS 491 52 
will, as mentioned before, begin 
execution of the first pattern screen. 
However, SYS 49157 will re-execute 
the current screen. This allows you to 
re-set the current pattern screen after 
e.g. a 'death' sequence. 

Finally, the sprite driver program 
contains a small routine to provide 
effects - these 



veyorbelt). You can use this routine in 
your own programs if you wish - the 
re-defined characters correspond to 
SHIFT+|N,M.O,P, and T) in bank 
S3800-$3FFF.Characteranimationis 
turned on by incorporating "13. 16, 
192, 1" into your pattern data, and 
turned offw'a theuseof "1 3. 1 6, 1 92,0 ". 
Bear in mind that If the routine is 
turned on then memory correspond- 






Memory Map (in hex):- 

0801-2092 Screen Designer. 
IFC0-377F Sprites. 

3800-3FFF Re-dcfined char- 



7000-9FFF Sprite Pattern 

Entry prog. 

8000-8490 Crunch/ 

Decrunch.mc 

A000-BFFF RAM under 

ROM UNUSED. 

C000-C99D Sprite Driver.mc 

C200-CC18 Getchar.mc rou 

CDOO-CEDO Decrunch.mc 

CEDI-CFFF UNUSED. 

DOOO-FFFF RAM under ROM 
UNUSED. 



Screen Designer 

This utility allows the user to design a 
series of game screens. These can be 
saved and then re-loaded at a later 
date for further additions or modifica- 
tions. Finished screens can then be 
used in your own programs. 

To use this utility load in and run 
the program -SCREEN DESIGNER". 
You will then be asked to enter in a 
screen number between 1 and 255 
(the crunch/decrunch programs ac- 
tually address two-byte screen num- 
bers but you'll find it virtually impos- 
sible to store more than 255 screens 
in memory). The exact number of 
screens allowed will depend on the 
complexity of each screen. Note that 
ifyou are using this program with the 
sprite driver make sure that each 

as its corresponding sprite pattern 
screen. With all numeric inputs in this 




can be altered by pressing keys "1" 
and "2". 'Press RETURN -To enter the 
screen editor from here By the way. 
to print multicolour characters onto 
the screen simply press the CBM logo 
key+keys I-S to turn on multicolour 
and select an appropriate colour for 
colourRAM. Now. all characters typed 
will be in multicolour mode. To print 



the same time. You may want to 
consult your computer manual for 
more Information about this mode 
CRUNCH - Crunches the current 
screen and colour memory into a 
compact form and appends it onto 



theei 



e last st 



program pressing the back-di r uw (just 
above the 'CTRL' key] will allow you 
to re-enter a number if you make a 

Once a screen number has been 
entered you will be presented with a 

Screens are now built up character by 
character using the keyboard. From 
here, the following features, which 

provided:- 

F1 -Increase border colour and wrap 
around if required. 
F2 - Increase background colour. 
F3 - Changes the colour of every 
occurrence of the character under 
the cursor to that of the cursor. You 
will not be able to select colours cur- 
rently used by any occurrence of that 

enables the preservation of screen 
features present as a result of colour 
differences between identical charac- 

F5 - All occurrences of the current 
character under the cursor will be 
swapped with the character selected 
by the next key-press. Control charac- 
ters, such as CRSR movement and 
colour will be ignored until a valid 
character has been entered. 
F7 - Pressing this key gives access to 
the main screen processing options. 
From here the fol lowi ng are provided : - 
LOAD - Loads in previously saved 
screens, character sets, or the disk 
directory if you enter "$". 
SAVE - Saves all screens in memory. 
M EM - Dis plays where the next sc reen 
will be placed in memory in both 



decimal and hex. Screens occupy 
S4000-SSFFF and an "Out of Crunch 
Memory" error will be flagged to you 

LIST - will list all screen numbers as 
they are stored in memory. This is 
useful for checking that there are no 



Each 

header which 

screen number, background 

border colours, multicolour status 



^ the s 



of 1 40 st 
can be listed at one time. If you d' 
manage to squeeze in more than T ■*■ 
screens then pressing any key will Ife 
those remaining. The current screei 



VIEW - Allows you to quickly view 
a range of screens. 
GOTO - Will decrunch and print the 
specified screen. 

BGN - Selecting this option will reset 
crunch screen memory back to the 



WIPE - Use tf 



; option to c 



COPY - Copies the character set to 
S3800-S3FFFF. Use this feature to 
make a RAM copy of the character set 
before loading In your re-defined 
characters [which must, ofcourse.be 
compatible with this bank). By the 
way, copying screens is very simple. 
Simply GET the required screen, then 
sctitsNUMberand finally CRUNCH it. 
RAM - Turns on the RAM copy of the 
character set (this is done by pokinq 
53272 with 3 I J. 

MCOLI2 - Pressing "O" will toggle 
character multicolour on/off for the 
current screen. Multicolours I and 2 






DEL -This option allows you to delete 
a screen or range of screens. Here, 
the following are valid if you wish to 
delete more than one screen: N1-N2 
deletes all screens within the range 
N1-N2 inclusive, -N and N- will delete 
all screens up to and including N and 
all screens after and including N. 

RENUM-Willrenumberall screens in 
memory [the first screen is always 
given the number l|_ You are re- 
quired to enter a suitable increment 
number, though in most cases this 
number will be I . 

ALT-This useful option allows you to 
alter the number of any screen in 
memory. You are asked to enter the 
target screen number |the one to be 
altered] and then the new screen 
number you wish it to take. 

Both the INSerT and DELete key 
routines have been re-written to pre- 
vent scrolling problems; you cannot 
push or pull characters from one 



screen line to the n 



. The c 



colour can be altered ir 
way i.e. via the CTRLand commodore 
keys. You cannot, however, clear a 
screen using the CLP. key fit would be 
too easy to press this key by mistake). 
To clear a screen you should use the 
Wipe option from the main menu 
(F7). 

Custom character sets must be 
pre-defined and should be compat- 
ible with bank S3800-S3FFF. Here, 
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■ssumption 
memory ares defining the 
.alpha-numeric characters should he 
compatible with the normal ROM 
version -don't define graphic charac- 



ve that if you 
require to reduce the amount of 
memory your screens take up then 
you should make them less 'compli- 
cated'. The next section gives you an 
idea of how to do this by explaining 
the memory format and how the 
crunching and decrunching process 



Memory Format 

Trie format chosen is based veryclosely 

on the way in which Basic programs 
are stored. Experienced Basic pro- 
grammers will know that a system of 
memory pointers is used, where each 
basic line is preceeded in memory by 
a pointer to the next line. Line num- 
bers are implemented 
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o byte 
id of a 
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following system. The base address 
wasset to S400Q (this is easily altered, 
though]. At locations $4002/3 a 
pointer is inserted which points to the 
end of the first screen There then 
follows the screen number, in LB/HB 
format, and then the screen data, in 
a crunched format. This, then, com- 
prises the first screen. Further screens 
are added in the same way. Each 
screen pointer points to the LB of the 
next screen pointer. As this system is 
so close to basic I thought that I could 
use the basic ROM routines to do 
things like accessing |GETing) any 

the LNKPRG routine to re-chain the 
memory pointers, etc. However, one 
mai n pro b le m wa s encoun tered h ere . 
This problem was eventually traced to 
the fact that the basic ROM routines 
were written in such a way that a 
maximum of 256 bytes (including 
2ero| could be addressed at each 
basic line, and this is the reason why 
each basic line is limited to 256 bytes. 
So. there was no alternative but to re- 
write the delete and re-chain rou- 
tines. These had to be able to allow 



were more than 256 bytes in length. 
The root of this problem, though, lies 
in the method of screen crunching, 
which produces crunched screens of 
variable length. It is this variability 
which leads to the use of a system of 
memory pointers Ipointers also allow 
fast access to each screenl) In con- 
trast, if each crunched screen had a 
fixed length then manipulations such 
as accessing and deleting a screen 
would be relatively easy by compari- 
son. Such a system is used with 'Block 
Screens' - which I'll say little more 
aboutl. 

Anyway, back to the format used 
with this utility. Routines such as de- 
lete, get. list, etc were eventually 
per If ■( red and are pari of the disk file 
GETCHAR.MC. 

A modification to this format is 
imptemented where locations 54000/ 
I holdapointer to the end of the last 
screen. This tells the Crunch program 
where to append the next screen and 
also allows the Screen Designer op- 
tion MEM fdisplay where next screen 
is placed in memoryl to be pro- 
grammed easily. 

Now that you know how screens 
are stored and how a system of point- 



followed by a colour code is entered 

ti on only if the current colour memory 
location holds a colour that is differ- 
ent to the previous location - and 
only if the previous screen location is 
not a space character. The net result 
is that colour memory is integrated 
into screen crunch memory. In this 
way, a large memory saving is 
achieved. The best way to explain this 
is via an example. Suppose the screen 
i'. blank except for the word "LAST 
SCREEN" is in purple. We would then 



ally 

The technique used here is a 
modification of a method based on 
character repeats With this method 

from the top left to the bottom 
right and determines if any char- 
acter sequence consists of the same 
character, if it doesn't then a spe- 
cific 'flag'/byte is inserted into 
memory followed by a straight 

sequence. A zero byte then deter- 
mines the end of that sequence If a 
repeat is found then another flag/ 
byte is inserted into memory followed 
by the character code and then the 
number of repeats in LB, HB format. 
The whole screen is scanned and 
converted in this way until the com- 
plete crunched version is produced. 
Then, since the program knows 
current memory location (whicl 
where the next screen will go] it 



the 



location into $1000/1 {thus, updat- 
ing it). What, then, about colour 
memory? Well, at the same time as 
scanning screen memory the crunch 



LB, HB. LB. HB, 255. 1, I,L,A S T 
255. 5, S, C.R.0.2, 3.2 I NO 
2, .221, 3 

The two pointers point to where the 
next screen will be added. The 255. 1 
then changes the colour to white, 
t.text.255, 5. text, then signifies a 
sequence of mixed characters with a 
colour change to purple at the word 
LAST, and a mixed character termina- 
tion at the zero byte. There then 
follows 2, E, 2, which represents the 
double E in SCREEN. The last letter, N, 
is then represented by 1 , N, 0. Finally, 
the remaining spaces comprising the 
rest of the screen is represented 
by 2. , 211.3 

The above system will produce 
a reasonable memory saving, but 
by modifying this method further 
we can save even more memory. 
The following, then, is the final 
outcome of these modifications:- 
ch. LB=character repeat. 

254. ch. ch...ch fnj, 0=mixed charac- 

255, C=alter colour. 

The above version makes use of the 
fact that character repeats of over 
255 occur very rarely in most games 
(andmore so in platform-type games] 
Thus, we save one byte since a Hi- 
byte counter is not used. However, 
should a repetition of over 255 occur 
then a further two bytes would be 
used to count the remaining repeti- 
tions (representing an increase of one 
byte over the old system). The ch' 
above is the CBM screen character/ 
poke code. You may notice a number 
of apparent problems with this sys- 
tem. First, by allowing a colour-change 
flag {byte 255) to be integrated into a 
mixed character sequence (saving 




e memory) then we car 
u'.i.' character 255 fnon-nally 
CBM logo+BJ. Secondly, ti- 
the number 254 ai 
identifier means that we cannot now 
use this character (reverse-CBM 
logo+V). Lastly, since zero is used as a 

cannot now use its character equiva- 
lent |normaliy a "@"J. To prevent this 
use if your screens have been de- 
signed using the "GETCHAR.MC 
routines [used by theScreen Designer} 
then you will be unable to select 
either of thecharacters"@"or reverse- 
CBM logo+BA/ (poke codes 0,254 
and 255). I hope, though, that this 
will prove to beonly a minor problem 
If you are using the crunch/de- 
crunch programs on their own then 

check for these characters. If found 
then their screen locations are high- 
lighted. 

The Decrunch program then 
reverses the above process |simply a 
matter of acting appropriately lo each 
flag) . Note that this program does not 
clear the last screen before printing 
it prints on top off 



screen). Further use of SYS $8000 
{and POKE 821/1 with appropriate 
screen numbers) will cause all further 
screens to be added onto the end of 
the previous screens. POKE 620/1. 
screen number followed by SYS $3300 
(orsys$CD00 if you are using! "" 



DECRUNCH. MCJ V 
print out the cf 
Memory Ic 
these program 
tion to the us 
following:- if it 



l decrunch a 



ding l- 



! decrunch 
program has failed to find a specified 
screen. If the location contains 2 then 
an illegal character (the three men- 
tioned above -codes 0. 254 and 255) 



dfora 



screen |after 
CLRJ. This means that screi 
printed faster and also gives a 
"' i between the last 



Both the decrunch and crunch 
programs can be used on their own. 
The file "CR/DECR.MC" should be 
loaded in. You should then set the 
first screen to the start of memory 
using POKE 1022,0, POKE 820, LB; 
POKEB21.HB then sets the screen 
number, SYS $8000 will crunch the 
current screen |and also sets 1022to 
I enabling the next screen to be 
appended onto the end of the first 



One possible use for this utility is 
with loading the disk directory. Load 
in any directory and list it. Now 
poke!022.0: poke820/1, number 
[screen/listingnumber)andSYS$8000 
to crunch it. If the directory is too 
large to fit onto one screen then list 
the reaming part and crunch it again 
Idon't poke 1022,0 this time). You 
can repeat this with more than one 
directory if you wish. You can even 
write comments onto the screen and 
alter screen colours before crunch- 
ing. From now on, to look at any 
directory simply POKE I 022, 1; 
POKE82 0/1, screen number: 
SYS$8300.POKEing 1 022 with 1 only 
has to be done once - it tells the de- 
crunch program that there are screens 
in memory. 



signer for a list of SYS calls and their 
actions. You should also list each 
routine in the program to tell you of 
any parameters you should set up 
beforehand. The F1-F7 keys work as 
for the Screen Designer, though the 

you'll have to write yourown routines 
to give access to each of the SYS calls 
from here. Pressing F7 also removes 
the centre 4 lines (using the routine at 
51218). To return these lines and 
colour information you should SYS 
51243. 

Loading the Demo Screens 

Five example screens are held on the 
disk in the file "SCREEN 5". To load 
them fn press "F7" and then "L". Now 
press "D" to load from the disk. Next, 
type in the name of the file and press 
return. Control will then return to the 
editor. You should now load in the re- 
defined characters -but before doing 
this, press "F7" and then "P" to make 
a RAM copy of tr 
proceed to loa 
using the filename "CHARS '. To view 
each screen use the GEToption from 
the menu. Five screens are provided 
(numbered 1-5). The re-defined char- 
acters correspond to keys SHFT+A-U. 
Finally, you can easily alter the 
amount of memory available for your 
crunched screens. Load in the file 
"CRUNCH/DECR.MC" and POKE 
33464/5 with the new end of crunch 
memory address. This value should 
be greater than 4096*4 IS4000J - 
[he start of crunch memory. 

Platform Encoder 

This final module will allow the player 
to take control of sprite and move it 
around the screen. Screen features, 
such as ropes/ladders, objects, walls, 
etc. are detected in an encoded for- 
mat. This means that all screens 3ie 
required to be encoded and entered 
as basic DATA statements. 

As with the Sprite Driver, each 
feature is identified by a unique flag/ 
number. All available features together 
with their correct syntax now follows 
l,XI,X2,0-This defines a space in a 
platform. w'ithXI and X2 defining the 
left and right hand edges of the space. 

features described relate to a plat- 
form Y co-ordinate [see DATA format 



355. 

2,X1,X2,Yend, 1/4,0 - Rope/ 
Ladder - XI and X2 are the left 
and right edges, Yend is the Y co- 
ordinate of the end of the ladder. If 

extends upwards, with a value of 1 
allowing the player to move up or 
down and a value of 2 allowing 
movement upwards ONLY. A value 
of 3 or 4 applies to ladders extend- 
ing downwards, and 3 allowing 



of 4 allowing movement down ONLY. 
ToencodearopesimplymakeXI and 
X2 the same value [you will be unaole 
to move left or right now - meaning 
you won't fall off the rope). Unfortu- 
nately, you cannot h^ve ladders that 
cross the boundary of MSBX=0 Into 
MS8X=1 {make sure that ladders which 
fall In the area of the screen covered 
by sprite X=1-255. MSBX=0 also end 
in that area, and similarly with X=l- 
255. MSBX= I J. When defining ropes/ 
ladders Ifyou wish the player to fall off 
the bottom when moving down then 
either define an "invisible" platform at 
Yend which consists of a space ex- 
tendi ntj .-v ioss the whole screen, or if 
a previously defined platform is the 
same as Yend then make that part of 
the platform corresponding to the 
rope/ladderXl and X2 a space. If on 
the other hand, you wish the player 
to stop at the bottom of the rope/ 
ladder (i.e. and not fall off) then make 
sure Yend is not a platform Y co-ordi- 
nate. To prevent the player from 
moving up off the top of a rope you 
should define the rope extending 
down from within a space. 
4,X, Yend, O (no feature 3, 5, 9, 
10, II)- Defines a wall. Yend is the 
e you r 



reach to jumpove 


rthewall.lfthewall 




1th then you may 


have to define t 


e wall twice, one 


eachforwalking 


ntoeach side of the 




be different]. 


6, XI, X2, Yend, 1/2, 1/2, (LB/ 


HBJ, Speed, 


This defines a lift. 


Yend is the destination Y co-ordinate 


you (sprite 0) will 


reach. If the first 1/ 


2 is a 1 then the lift moves up, a value 


of ? moves you < 




1/2 is) then you 


=aveoutthel_B,HB 


values and enter 


the speed 1 1 =fast. 


215=slow). If 1/2 


s 2 then you enter 



L6.HB - a memory address which 
must hold a non-zero value for the lift 
to operate [free memory can be found 
in $9B00-S9FFF|. 

7, XI,X2, Speed, 1/2, - This 

defines a conveyor. If 1/2 is I then 
you move right; a 2 moves you left. 
Note that conveyors can extend 
across the whole of the screen, 
though this will regulre two defi- 
nitions of the same conveyor. To do 
this define the first half of the 
conveyor in the MSBX=0 area of 
the screen with X2=255, then 
define the second half in the MSBX= 1 
areawithXf = l (make sureyou enter 
an " 11 " as mentioned before, 

8, X, 1/2, fLB/HB) - This defines a 
ground opject. If 1/3=1 then you lose 
a life ifyou reach this point. You must 
also leave out the LB, HB values. If 1 / 



13,X, 1/2, |LB,HB|, SX+1, 1/2, 
|X, Y.l/2), O - This feature allows 
passage Into other screens. "1/2, 
(LB.HBJ" function as per feature 12, 



5.X ar 



JSYar 



X and Y co-ordinate (remember to 
add 1 to each value). If the following 
1/2 is set to 1 then you enter "0" after 
this, and you are transported to the 
given screen, setting sprite 0's X and 
Y co-ordinate to the default values 
(see DATA formal later). If 1 /2=2 then 
you enter the new sprite X and Y co- 
ordinates followed by 1/2 9MSBX=0 
or 1, respectively), 

1 4.X, - This final feature should be 
entered in the last screen. Upon reach- 
ing X the game Is reset back to the 
beginning. All collectable objects re- 
appear. The current score is carried 




en you insert LB.HB. Reaching 
this point now sets HBLB to 1 (use 

with conditional features). A 1 /3 value 
of 3 clears location HBLB (sets it to 
zero) - remember to include the 
address. These last two features can 



conditional features of the sprite 

12, X, 1/2, (LB.HB), Xnew. Ynew. 
1/2, - This defines a transport 
(moving within a screen]. If 1/2=2 
then LB, HB must be entered and that 
location setto 1 to operate. With a 1/ 
2 value of 1 you leave out LB, HB. 
Xnew and Ynew are the destination 
spriteXandY co-ordinates. If the final 
1 /2= 1 then sprite 0's MS.BX is cleared 
A value of 2 sets it to 1. 



Collectable Objects 



Collectable objects are defined sepa- 
rately in line numbers 6000 onwards, 
and consist of a single character. A 
maximum of 7 objects are allowed 
per screen. They take the following 
format;- 

X1,X2,0/1.Y1,Y2.CH. CHr. Col.LB. 
HB, Sc/0 

XI. X2 and Yl, Yl define the left, 
right, top and bottom edges of the 
object (X1<X2,Y1<Y2| -as the sprite 
hits it. Use the Screen Designer to 
determine these values by moving 
thesprite firstly to right until itjust hits 
the object. Now press the spacebar 
and note down the X co-ordinate. 
Repeat this hitting theobject from the 



right and then from the top and 
bottom of the object. If 0/1=0 then 
the object is in the MSBX=Q area of 
the screen. If this value equals I then 
the sprite's MSBX must equal I to hit 
it. CH is the CBM poke code of the 
original character while CHr is the 
code of the character replacing CH 
one taken (Thus you don't have to 
leave a blank space once the object is 
taken). Col is the colour of both CH 
and CHr. LB and Ha is the screen 
address of the object. This is calcu- 
lated automatically by using the "X" 
function of theScreen Designer. Sc/0 
if >0 is the score to be added once the 
object is taken. IFTHI5 VALUE IS ZERO, 
however, then you gain a life once 
you take the object (useful in later 
screens of a game). If you do not use 
the full 7 objects in a screen thenyou 
must pad out the remaining objects 
with 1 1 zero's per unused object. 

Data Format 

Each screen is given a header of 5 
bytes. The first two bytes are the 
screen X and V values (note that you 
enter the actual number - don't add 
1). The next three bytes are sprite Q's 
default X and Y co-ordinates and its 
MSBX value [0/1]. These are the co- 
ordinates the sprite is given if the 
player loses a life or enters another 
screen with the sprite X and Y values 
unspecified (see feature 1 3). You then 
enter your encoded screens platform 
by platform in the Following r 



followed by (from last feature], 0. 
Jump Right/Left Data 



This data defines 
the sprite as it jumps. You are free to 
re-define this table. To do this you 
should select appropriate values from 
the following: 

moves sprite Y-l 

1 moves sprite X+/-1 

2 moves sprite X+/-1 andY-fi 

3 moves sprite Y+l 

4 UNUSED 

5 moves sprite X+/-1 and Y-l 

6 signals the last byte. 

These values should be entered in 
place of chose currently present in 
lines 1340-1359. 

To begin encoding your own ■*<. n'^n^ 
you should first load in the program 
"PLAT.BAS" the delete lines 1 400-1870 
(leaving the "- 1 "), and alsodelete lines 
600-8999 (leaving the "-2"). You 
should now save the program using 
a suitable name eg, PLAT.BLANK. 

Example 



a. (or 



Line I 
9.999) 

Line No is the current Basic line 
number. Y is the platform Y co-ordi- 
nate (sprite Y value standing an the 
platform). 

You must then enter "888" - this is 
where the pointer to the next plat- 
form is inserted (automatically). After 
this you enter all those features on 
that platform that can be hit by the 
sprite when its MSBX=0 (ie 1 st 4/5 ths 
of the screen from the left). Remem- 
ber to enter-after each feature. If you 
do not h^ve any features after this 
point on the screen (ie MSBX=I ] you 
enter another and begin encoding 
the next platform (the last feature 
thus ends with two 90's 
you do have features that can only 
reachedwhenMSBX=l rhenyouer 
1 1 after the last 0. You then enter i 
remaining features of that platfc 



Imagine a screen [number 1,0) that 
consists of two platforms - one with 
sprite Y co-ordinate of 100 and the 
other with a Y value of 1 70. The 
screen also has one ladder with XI 
and X2=50 and 64 in the MSBX=0 
area. The ladder starts on platform 
Y=I70 and extends up to platform 
Y= 1 00. On platform Y= 1 70 there is a 
conveyor that extends from X=200 
|MSBX=0J to X=20 |MSBX=1 J. There is 
also a door to screen 2, on platform 
Y=100 at X=25 |MSBX=I), and you 
wish the player to start at X=100 
Y=100. MSBX=0. 

These co-ordinates will have been 
previously determined by using the 
Screen Designer and moving thesprite 
over these objects, pressing thespace- 
bar and noting down the relevant 



The first 100 is the platform Y co- 
ordinate followed by 888 (pointer) 
"2, 50, 64, 170, 3. 0" defines the 
ladder extending downwards -every 
ladder, thus, has to be defined twice 
if you want the player to be able to 
walk onto both ends of a ladder. If, 
however, the player can jump onto a 
ladder then you can, if you wish, 
define the ladder only once The next 
byte ("11") tells the computer that 
features after this point can only be 
hit when the sprites MSBX=1. The 
final feature defined. "13,25, 1,3. 1. 
I. 0, 0" allows the player to enter 
screen 2. 0. Note, however, that one 
is added toeach screen number- this 
avoids the use of zero's, which would 
confuse the program into thinking 
that the end byte of that feature has 
been reached. Not that this feature is 
unconditional (no LB, HB) and that 
default sprite X, Y values are to be 
used when entering the next screen. 
This then is the encoded version 
of the first platform (remi 
an extra zero after the 
defined on each platfor...,. ., 
platform (Y=l 70) would appear a 






To represent this in DATA format 
you first enter the 5 header bytes i.e. | n General 
screen X.Y, Sprite X.Y. 0/1. The actual 
values entered would be "1.0, 100, 
1 00, ". On a new line you then enter 
all objects on the first platform (at the 
top of the screen). This line would 
appear as.- 



As before, you enter the platform Y 
then 888. The ladder is now defined 
a second time with Yend=!00 and 
the ladder direction set to I [allowing 
movement up or down), The con- 
veyor is now defined in the MSBX=0 
area. Note that X2 =2 5 5 The remain- 
ing segment of the conveyor is now 
defined in the MSBX=1 area of the 
screen (via the use of " 1 I ". Note that 
Xl = l. 

Since this is that last feature on 
the last platform of the screen you 
enter a '9" after the last zero. 

This then is the encoded version 
of the whole screen, further screens 
can be added next (or at a later date 
- after saving the program). 



Each platform encoded should be 
less than 253 bytes in length, though 
this should pose few, if any, prob- 



ioo.e 



1.2, 50. 64. 170,3.0. 11,13, 



There is no limit to the number of 
features you can have per platform/ 
screen, though the gameplay will slow 
down if too many features are pres- 



plex by the use of conditional features 
e.g. walking over a switch which 
allows another feature e.g. lift to 
become functional. Note that the 
player can also communicate with 
the sprite driver by the use of "poke" 
function of feature "8" and any condi- 
tional feature in the driver. The driver 
can also be made to affect the player 
in that a sprite can switch on/off any 
of the conditional platform features. 
A note of warning here; when using 
conditional features be sure to use 
free RAM/memory (see the memory 
map] and to keep crack of memory 
locations used, and for what pur- 
Error debugging here can, at first, 
be a difficult process. The main points 
to remember are to define each plat- 
form clearly [don't define two plat- 
forms on one line|, and to pay close 
attention to the parameters associ- 
ated with each feature and any multi- 
function feature. Separate each screen 
with REM lines. You can also include 
REM's between platforms to make 
future alterations easier. 

When designing games you 
should start with the screen designer. 
This is the easiest module to use since 
all functions are automatic. Makesure. 
though, that no lifts or rope/ladder 
ieMSBX=OtoMSBX=l 



Both the platform encoder and sprite 
driver will take some practice to get 
used to, however, once mastered it 

shouldn't take you long to complete 

Note that due to memory limita- 
tions imposed by the object table of 
plat.mc youare limited to a maximum 
of 32 game screens. 

Finally, due to its complexity the 
chances of encountering problems 
when using this system for the first 
time is probably quite high. To start 
off with, make your screens simple, 
with low platforms and features. Then 
gradually build up to more complex 
screens as you become more familiar 
with the format of each feature. 

Memory Map 

SOeoO-onwardsPlat.bas 
SB00D-S8F9DPIat.mc 
S9Q00-S999F Object table (32 

S99A0-S9A7F Object condition table 
$9A30-S9AFF Jump right/left data. 
S9B00-S9FFF Free memory for use 

with condition features. 



Note that Plat.bas will, if large 
enough, extend into the sprite and 
character definition areas. If this 
happens {you'll notice corrupted sprite 
shapes} you should load in your 
sprites after running Plat. Bas. 
Note also that there is no provision 

plete game - this would require 
the saving of the whole of memory 
from SOBOO-SDOOO. This would mean 
veiy long saving and loading times. 
You would not be able to use a Disk 
Turbo program since most use mem- 
ory within the area occupied by the 
game. As a result, to run a game you 
should load in the Sp driver. Loader 
program and run it, then press RUN/ 
STOP+RE5TORE and finally load in 
PLAT.BAS and run it. This will give you 
aSYSaddre^ ~ 



s. Simply mi 
:n the gan 



:, For tl 



fortunate enough to own a "back-up" 
cartridge e.g. the Expert/Action re- 
play you can make a back-up copy of 
the game by breaking into the initial 
screen. You should now be able to 
load in the game using the cartridge's 
fastloader. 






i of the s 



constructor' n 



f platform, mc does this| but do note 
down their screen addresses - given 
in their LB, HB format. You should 




AMIGA C128 



^3 | C64 DISK DRIVE | £3.50 p&p 




TC64] 



riUS CROFTON MICRO MPPLIES 01 AixQ 
« JL « WHUBRBAD ROAR fJlZ- 

E3 3: BROCKLEY LONDON SEA 2BD 3246 



Screen 




Add an extra 2K of screen 
storage to your C64 with this 
handy utility 
By Phillipe Bastings 



Working on a big computer 
might not be so exciting 
as working on my good 
old C64, but at least, it gives me ideas 
of programs to develop for the C64! 
One Feature that is very useful 
when developing a program is the 
possibility □Fscrolling up or down the 
screen or to restore inei)r[."jiaujscreer! 
to see what you typed s 



Every time the system is calling 
the scrolling up routine, SCREENS 
scrolls up screen 3 losing line 0. then 
stores line of screen 2 to line 24 of 
screen 3, then scrolls up screen 2. 
then stores line Oof the current screen 
to line 24 of screen 2 and finally 
returns control to the system's own 
scrolling up routine. 

As you might guess, thlscausesa 
lot of memory "nivniri every I. Trie the- 
system performs a scrolling up of the 



machine language of 
also a routine of the Basic 
interpreter |41919| that moves one 
block of memory from one place to 
another. This is the reason why I 
could not use the RAM under the 
Basic ROM for the storage of the two 
more screens and for the I Kb buffer. 
SCREENS redirects the scrolling 
up routine of the KERNAL but also 
the IRO vectors (788-789) for execu- 
tion of the SCREENS routines when a 
function key is pressed. When a basic 
program is running, SCREENS deacti- 



iefunc 
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From now on this feature is avail- 
able on your Commodore 64 thanks 
to this handy utility. 

SCREENS adds 2 Kb of screen 
memory to the usual 1 Kb |1024- 
2023|. Every time the screen scrolls 
up. SCREENS will store the line that is 
going to disappear, the top line of the 
screen, to another plate in memory 
and gives you the possibility to bring 



this 



not disturb you as long as you doi 
change the current colour every tir 
you enter a new program line I 

key press will bring the previous tf 
back to the current screen. The 
function keys are redefined ir 

Fl => PREVIOUS LINE 

F2 => PREVIOUS PAGE 

F3 => NEXT LINE 

F4 => NEXT PAGE 

F5 => LIST 

F6 => LIST + CARRIAGE RETURN 

F7 => CLEAR CURRENT SCREEN + 

CURSOR HOME (same as 5HIFT/CLR- 

HOME] 

F8 => CLEAR ALL SCREENS + CURSOR 

HOME 

How it Works 



when listing a program, as you ' 
notice that the speed is reduced. 
Figure 1 shows what is going on. 

When you press function key Fl, 
the opposite is happening, except 
that nothing is lost. Line 24 of the 
current screen is stored to line of 
screen 3 using a 40 bytes long buffer. 
(See Figure 2). 

The same is happening when 
using function keys F2 or F4, except 
that in this case a 1 Kb buffer is used. 
This buffer uses the 1 Kb of RAM just 
before the Basic interpreter |39960- 
40959]. This should not disturb your 
basii. programs as long as they are 
not longer than 37 Kb. The only thrng 
you have to be aware of is that Basic 
stores strings variables starting from 
the top of the free basic RAM. So if you 
type in DIRECT MODE. AS=TOUR 
COMMODORE', then type PRINT AS, 
the string AS is displayed. But if in the 
meantime you press function key F2 
or F4. the variable AS will be de- 
stroyed by the buffer. This is not true 



How Memory Is Used 

49152-50151 : SCREEN 2 
50152-51151 : SCREEN 3 
5 1 1 52-52 1 40 : ML + IRO ROUTINES 

828-882 : TRANSFER FROM ROM TO 
RAM. THIS AREA IS ONLY USED AT 
INITIALIZATION 

39960-40959 : BUFFER 

Some zero page locations are also 
used as working storage areas. These 
1 and 251 to 254. 



How to Start with Screens 

When you want to work with 
SCREENS, select the program from 
the menu. The machine code will be 
poked into memory and initialization 
will take plate. A message will appear 
on the top of the screen when the 
program is ready. 

Load a basic program or type in a 
program. 












I 



when a program is running because 
the function Reysare disabled and are 

automatically re-enabled when the 
i'j..'sie programs stops! 

function keys, how fast everything 
happens although 4 Kb of memory 
are moved every time. To do this I 



If you prc-s; m l.'-J/S'l Ol ' l-'l STORF 
SCREENS will be deactivated. To reac- 
tivate, type SYS 51152. Note that 
when SCREENS is initialized, all screens 
are cleared. (Same as F8), 




Data compression techniques 
explored in an easy to under- 
stand method 
By Neil Hrggins 



In this article I would like to examine 
a technique which is primarily con- 
cerned with reducing the memory 
used by a block of data, and pro- 
grams stored on disk. Even though 
this method has been written and 
tested on the Commodore 64 it will 
easily convert for use on any other 
computer, especially if you have a 
knowledge of machine code. 

In general, you will find that mast 
computer files contain large amounts 
of repeated numbers, this is particu- 
larly so in programs containing graph- 

ter sets and sprites. We can exploit 
this fact, and in some cases depend- 
ing on the contents of the file, achieve 
savings of up to 50% and more. You 
may be thinking, what is gained from 
making a file smaller? Well the most 
obvious advantages are that it will 
occupy less disk space, and the time 
taken to load the file could be consid- 
erably reduced (especially under 
normai load conditions on a 1541), 
Imagine you are wri ting th e next bloc k 
busting arcade conversion and you 
suddenly find that the graphics are 
going to need more memory than 
what is available, what do you do? 
Scrap the game? No. you could split 
the game and turn it into a multi- 
loader which are a bit of a pain, or a 
better alternative might be to com- 
press some of the data and squeeze it 
into one file. 

Probably the most common 
method of compression, which relies 
on the data containing long runs of 
repeated characters. Run Length 
Encoding, If you take a look at Dia- 
gram I (a) you will see a string of 
which could be encoded 
compactly by replacing each 

26 



repeated part with a count of the 
number of times it Is repeated, fol- 
lowed by the character itself. We could 
say that we have 4 B's followed by 5 
As etc, which continuing to the end 
of the string would compress into 
that of Diagram I (b), and as you can 
see we have achieved a saving of 1 
characters (48%). Note, it is pointless 



represent any occurrence of the letter 
Z, but as you can see in Diagram 2(c) 
after encoding we have ended up 
with string three characters bigger 
than the original 2(a) which defeats 
our objective. At this stage I must 

end up with a bigger string even after 
compression, otherwise you could 
continually apply the methods until 
the string is very small, which is just 
not possible! So it is entirely up to you 
as to which method you prefer to 
encode the marker, but for the rest of 
this article we will stick with thefirst of 
|marker, count, marker). There is a 



mple way v 



i find a 
in the rr 



teffi- 



ce two characters 
[count, char) are needed for encod- 
ing. The major fault with this routine 
is that the string to be encoded must 
only contain letters or else when we 
come to decompress the string hark 
to its original state we won't be able 
to distinguish whether 



cient compression, but could add a 
considerable over-head in time, espe- 
cially on large blocks of memory o 
files. Can you guess what it is? 

Keep reading and all will be n 
vealed |hal|. 

Okay, thats most of the theory 



it of tf 






w take a 
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character We can solve this problem 
quite easily by using another char.ir 
ter in the encoding process, '..' \ m 
plicity we will call this the marker 
now each appearance of th.iiLr.jije 
ter signals that the next two charac- 
ters consist of a [count, char) pair, just 
like the previous method. To make 
this a little clearer take a look at Dia- 
gram I |c 



look at converting all this information 
to work an the 64. In fact we do not 
need ro change much, its just a case 
of using numbers instead of charac- 
ters. ,is most ofyou should know each 
memcy .ocation In the 64, can only 
hold j value in the range 0-255 |$00/ 
SI- 1- hex; Knowing this, lets imagine 
we have a block of memory contain- 
ing a small program 
ics data that we v. 



B (he n 






ethe 



way of finding oi 



luring in Diagram 2|3|_ With t 
a marker though, we have reduced 
the saving from 10 to 6 characters 
(29%) but (he method is more effi- 
cient because we can now use digits 
or any other character in the string. 
One problem which may occur is the 
appearance of the market character 
in the string, we cannot afford to 
ignore this, so what we now have to 
do is encode every letter Z as if it had 
been repeated, or else it could be 
disastrous because the decode rou- 
tine would interpret every letter Z as 
a marker, If you take a look at Dia- 
gram 2(a) you can see our string 
contains five Z's after encoding we 
end up with Diagram 2(b) in which 
the first Z, even though it is not re- 
peated has been encoded with a 
count of one. Another method that 
can be used to encode a marker, is to 
use a count of zero, that is Z0 would 



and some graph- 
teed to choose a 

What we have to 
ole block for any 
not appear, or 
ties. However, if 



whole block for any 
number that does not appear 
appears the least times. However, if 
we were doing this ona large block of 
memory, even using machine code, it 
could take a long time, so a quick 
alternative is whats needed. The 
number I tend to use as a marker is 
239 |SEF|. for the only reason that it 
is not used as an op code in the 65 1 
instruction set. so the chances of it 
being in the object code are pretty 
remote, of course we have no way of 
telling what numbers make up the 
graphics data, unless the search 
method is used. If you take a look at 
Diagram 3(a) you will see sixteen 
hexadecimal numbers just as they 
might be displayed using a monitor, 
they have been compressed into 
Diagram 3(b) using the marker SEF, 
and thats it just a basic change from 
characters to numbers. 

On the disk is a machine code 



program called compression that puts 
all this theory to the test, in that it will 
compress and decompress any num- 
ber of bytes [default Is 16). The pro- 
gram was written using the 6510+ 
assembler but should be compatible 
with most assemblers that use Basic 
source files. It is well documented but 
I would first recommend you to read 
it thoroughly |get a listing if you have 
a printer] before trying it out, that 
way you can be sure how it really 
works. The routines were actually 
written for a program I was develop- 
ing which compressed data as it was 
loading from disti. and as you know 
the disk only outputs one byte at a 
time, hence the need tostore the first, 
inputthe second byte, compare them 
for any repeats, and so on. You might 
like to put all this knowledge into 
practice and use the routines as a 
base for writing your own program 
compressor/compactor, if you do 
decide to have a go then I wish you 
good luck. 
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( b ) 4B5A3DE6CFF 
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COMMODORE DISK USER 

Introduces an easier way to 

pay for your subscription 

You can now subscribe to COMMODORE DISK 
USER by Direct Debit, a new service we are able to 
offer to our readers. 



* Your bank does all the work - they will make 
payments on your behalf. 

* Automatic renewal of your subscription - no mor 
delays and issues missed. 

* Post free subscriptions. 

* Special Subscriber Only offers 

If you've been thinking about subscribing to 
COMMODORE DISK USER then now is the time 
to do so - it's never been easier and it only costs 
£33.00 a year! 

If you want to receive a regular supply of the best 
guide to Commodore 64 software available, then 
subscribe today by Direct Debit, simply complete 
and return the order form below. 
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Hires 



Animator 



Get those single or multicolour 

images animated just like the 

movies with this easy to use 

utility 

By K. Hall 



■i -ir-gi I 



;s image 5 that have 



^« tasks on the C64, This utility, 
which is a concept I have had for a 
long time, should take some of the 

To start designing your character 
for further use you should run the 
basic programme DESIGNER OFFSETS 
which pokes into the memory a series 
of offsets for the X and Y coordinates 
during the drawing routine, after 

lingtheANIMATEMCprogramme. 



range of photographs to give the 
impression of doing a variety of stunts 
while the actor was safely drinking 
gin and tonics in the local pub. All the 

puter to generate a scene in the film. 
From this rather grandiose idea came 
this rather simplified programme and, 
obviously due to the restrictions of 
memory and the C=64s 320 * 200 
resolution, a lot cruder than any that 
would be required for sequences in a 
film. (Since writing this programme I 
have watched a video of "The Run- 
ning Man" where a similar idea to the 
one I originally had was used in the 
story to create the effect of Ben 
Richards fighting 1 



Ther 



mple c 






ivith 



efile 



gramme 

created from thedesigner [this is called 
TESTI and is suffixed with .ANM) and 
a file called SPRITE FILE !. 

The demo contains three main 

ter operating in interrupt-d riven mode, 
a hires plot routine showing an ab- 
stract simulation of resonance, and a 
basic drrven Hires character showing 
how information about the charac- 
ters position can drive a hardware 

The Hires animator program was 
created to take the heartache out of 
designing a sequence of animated 
images in s.'ngie or multicolour mode. 
The concept originally came about 
after I thought that it might be pos- 
sible to create the illusion of changing 
the position of an actor's body from a 



a computer generated overlay of a 
digitised photograph). Perhaps some- 
day I might, with a different algo- 

able to create something a lot more 
realistic than this for a computer to 
use. fJ'm thinking of the Amiga next| 
using perhaps a collage of digitised 
images and a Video to bring this 
about. However until then you might 
find these a useful series of routines 
until both you and I are slightly richer. 
Thi. ,:.''og.'.'mirii_'/..-'li i n v:li ,<\: r .'(.■'.. 
of images and reverse them from one 
single image drawn using a joystick 
[or mouse in joystick mode) in either 
two colours or multicolour mode using 
bit mapped memory, and allow you 
to save them for use in your own 
programmes. Each image can be half 
the height of the screen and up to 
quarter of the width and the amount 



When I first came up with the 
idea for this programme, I wrote the 
algorithm to recreate the images in 
Laser Basic, and the method employed 
lodolhis was to scan the image bil by 
bit and manipulate the legs and arms 
accordingly. As you can imagine this 

nessand took something like 1 5 to 20 
minutes to generate just 7 images 
(yawn). Then when I decided to see 
how well I could cope with this idea 
in assembly language, it being the 
first major piece of work i have at- 
tempted in this medium. I went back 
to the drawing board and worked on 
creating the other images whilst the 
first was being drawn and then the 
final images being reversed only on 
completion of the first. This all began 
something like three years ago and I 
finished the bulk of the source code 

thing completed and debugged a 
long time ago but for the fact that in 
the meantime i have completed an A 
level in Computer Science. City and 
Guilds Cobol fYawn again. Cobol is a 
bit like having an attack of verbal 
diorrhea. when you've grown up with 
Basic which is more concise and to 
the point. Unlike met) and Systems 
Analysis whilst my wife has brought 
two children'into the world. Its only 
recently that I've had a good bash at 
trying to debug the main animation 
routines, such as when the character 
moved from right to left all I seemed 



to get was a screen full of garbage 
[this took me ages to figure out what 
was going wrong and it was some 
thing quite simple at the end of the 
day) Finally the technicolour version 



instructions 



Design i 

First of all you will need to loa 
Basic programme. This asks 
you will want to design in r 
mode or not. You will then 
for the background an 
colour|sJ. New you will be , 
the offset factor for 
designer. The greater the value for 
this, the more extreme the movement 
you will get for the character you will 
design. Avalue of will give a statue, 
but remember, to avoid overstepping 
the characters dimensions the pro- 
gramme will reduce the amount of 
drawing space available to you with a 
high offset factor which I have re- 
stricted to 2.5. The programme will 
then poke into memory the data 
needed to adjust the legs of your 
creation. Next you will have to repeat 
the operation for the arms (you will 
draw the main torso, head and legs in 
onegothenaddthearmsafterwards|. 
Again the data is poked into memory 
and finally you will get the chance to 
access the main design menu, which 
has six options. 

Option 1 ] 

This allows you to draw the main part 
of the body and legs and has slightly 
different key commands depending 

In hires mode, pressing E will toggle 
the mode of drawing between eras- 
ing and drawing the foreground 



programmes offsets are set to ma- 
nipulate the data for figures facing 
this direction. On pressing RETURN 
the i. hct.'iiirters Hires Data are reversed. 
Actually this is not strictly true as in 
Multi-colour mode there are two bits 
to represent each pixel. Therefore 

1 would become colour 2 and vice 
versa, |Colours and 3 would remain 
unchanged). There are two different 

multi colour modes, thoughyou actu- 
ally need not worry ahout this as 
they're called automatically depend- 






leyoure 



In Multi colour mode pressing keys 
1.2.3and0willsv. " " 



Pressing RETURN in both modes wil 

return you to the main menu {after e 
very short delay in which the charac 



Option 2J 

This allows you to generate the ai 
movement of either one or both arms. 
You will probably want to create the 
effect of just seeing one arm. Key 
commands are the same for option 1 . 
Option 3] 

Now isyour chance to see whatyou've 
created. Move the joystick left and 
right to animateyour character. Press 
the fire button to exit. 
Option 4| and 5) 

These allow you to save and load 
your design to either tape or disk. 
Type in T or D for device of your 
choice. You will only be allowed 1 
t. h,:i;,:i tiers (or the filename. An exten- 
sion of ,ANM is added to the filename 
automatically in either load or save 
modes so that you can distinguish 
these files later. 

Not only is the design saved but also 
whether it was multi colour and the 
colours originally picked by the user 
Option 6 J 

Restarting the utility allows you to 
change the offset values for the differ- 
ent frames. However this will also 
clear the existing design in memory, 
so be careful. 

Using Your Design From Ba- 



The_ 

an Interrupt driven routine or directly 
by a loop routine from basic. Since the 
designer was written using a plot 
pixel routine I ii^ive given the basic 
programmer the facility to plot and 
unplot points on the hires screen. 
Sys Routines and Poke or Peek loca- 

ABASE:5129Q 

Location holding Hires screen vector 

LO-BYTE. For those unfamiliar with HI 



and LO-BYTE vectors then you will 
need to realise that the Commodore 
uses sixteen bits to find any location in 
memory, which is two bytes, ft is 
standard format to store vectors as LO 
byte. HI byte, in fact this is how the 
machine is wired up for indirect 
addressing routines in machine code. 
E.G. Location 49152 is SCOOO in 
Hexadecimal or Base i 6. Therefore to 
address this location from a two byte 
vector thelo byte would contain i.e. 
49152-{INT|49152.256J*256|, and 
the hi byte 1 92 [SCO in Hexadecimal] 
i.e. INT[49152|/256. 
ABASE+1 

il-BYTE 



AER.4' 



174 



Routine to print standing figure j ei- 
ther facing to the left |RILE=1| or to 
the right |RILE=0}. 
ALOOP:49837 

Routine to exclusive - or an 80'96 
pixels block of memory from start 
address held in lo hi format at loca- 
tions SFD and $FE [253 and 254 
decimal| to SFB and SFC |25? and 



252 d 






:49450 
Interrupt driver 
Both animation routines (this oneand 
NANIM| will read the joystick port 2 

AOFF:49475 

Routine to switch off interrupt driven 

character routine, 

ASTE:49890 

Routineto restore variablesforALOOP 

CB:254 

Bottom of memory clear vector HI- 
BYTE 
CLS:49235 

$5C00. 
CMEM:49246 

Clear memory of video matrix to col- 
ours set by user during his design of 
character. This routine reads 49157 
which hold the nybbles for the video 
matrix {now at $5C00] and 49 1 58 for 
the colour ram [$0800 to $DBFF| 
COLOUR:50982 

When in four colour mode, setting 
this location to 0.1.2 or 3 will plot 
location In background colour or 
colours 1,2, and 3 respectively 
CT:50236' 

Top of memory clear vector HI-BYTE 
DX:49359 

Location storing direction in x axis of 
joystick in port 2. [1 for right move- 



ment. 255 for left rr 

DY:49360 

Location storing direction in y ax 

joystick in port 2. fEither 1 or 25 

ERA5E:509S1 

When plotting pixels in two cc 

mode, setting this location to I 

erase pixels, setting to will c 

FIRE:49361 

Location holding the value of I w 

joystick fire button pressed. 



Extreme left hand side c 



ardin, 



ordinate. LO-BYTE (i.e. 0-255). Note 
still run from to 3 1 9 which the plot 

Positron in x axis to plot hires co- 
ordinate. HI-BYTE [I.e. positions 256 
to 320 minus 256] 

HY:50985 

Position in y-axis to plot hires co- 

INIT;49362 

Routine to initialize a character at the 

left hand side of the screen. This can 

take a lot of pain out of setting up a 

character For animation. 

LL:49918 

Extreme left hand side co-ordinates 

for Hires character. LO-BYTE. 

LR:49920 

Extreme right hand side co-ordinates 

for Hires character. LO-BYTE. 

MODE:497ll 

Location to hold RT5 or JMP machine 

whether routine is to he interrupt or 
non interrupt driven i.e. 96 for non 
interrupt or 1 08 for interrupt. 
MULTI:491S2 

This location stores whether your hires 
de( 1 1 or 



r (Of. Poking tl 



MVE:499I7 

Location telling you whether the hires 

character is moving [!| or standing 

still fOJ. 

NANIM:49490 

Non interrupt animation routine. Can 

only be used after setting MODE to 



PAU5E:50192 

Location to hold value PV to slow 

down animation routine |0=fastest. 

255=fastestJ. 

PLOT: 5090 1 

Routine to plot pixel at HX.HY and in 

colour COLOUR |4-colour mode] or 

ERASE |2-colour mode) 

PV:16 

Value held at location PAUSE to slow 



PX;49924 

Location holding number of charac- 
ter blocks moved by hires character. 
PY;49925 

Location holding number of charac- 
ter blocks moved down by hires char- 

RIL£:499 1 6 

Location telling you whether the 
character is moving right to left |l ) or 
left to right (0). 

SBANK:49205 

Routine toset bank that the VIC-II chip 
will rend to bank I . Again for those 
unfamiliar with the banks used by the 
commodore 64. I will explain. The 
VIC-II chip can only "see" 1 6K at any 
onetime. Therefore anything that the 
prog rammer wishes to fit on the screen 
including screen memoiy itself, sprites 

1 6K block. |This is not guite true but 
for the purposes of brevity you will 
have to take it for granted.) The pro- 
grammer therefore has the choice of 
4 banks of memoiy to choose from of 
which the default is 0. Memory regis- 
ter SDD00 (56576|, bits and I are 
used to set the Bank and SD018 
(53272| to set the screen (or video 
matrix) memory and the character 
dot data base (or hires pixel data] 
SCHBASE: 49224 

Routine to set character base to $6000 
which will be used for the hires screen. 
SULUE:499I2 

Location of top left hand corner of 
character on screen LO-BYTE 
SULUE+I 
HI-BYTE of top left hand corner of 



WPE:49297 

Routine to clear memory fn 

to CT'256. 

YD:49926 

Switch on movement iny . 

SYS 50222 can be used t< 
memory from $6000 to SBFFF. 
HINTS and TIPS. 



Memory map. 
$C000to$CE00.MainaniiT 

$A000to $BFFF. Reversed 

$8000 to S9FFF. Hires 

$6000 to S7FFF. Hires Pixel memory. 
$4000 to $4300 Tables to set offsets 
of character animation design. 
$4000 to $5BFF Sprite Definitions 
during ai 



rtuptr. 



ter using theSYS INIT routine Alterna- 
tively you will have to set LL, LR, HL. 
HR, RILE (0). IWE |0|, SVLUE and 
5VLUE+I, then call AER, PX and PY 
routines. See the demo routines to 

ASTE, ALOOP, probably need not be 
used but I've left them there for any- 
body who wants to use them for 
more complex routines. Note that 
with the new Dank now set to I and 
the video matrix at $5CO0 then the 
sprite pointers start at location 24568 
[$5FF8|. 

MODE is set for interrupts as a 
default and will only need to be 
changed when using NANIM. If your 
using RILE as part of ^\n imu.-iLzmq 
routine from basic, then it can only be 

those facing Right to Left) are stored 
under basic ROM and this needs to be 
switched out via a machine code 



The 



tes for the 16 
by the designer 
are $8000. $8050, $80A0. $80F0, 
$$9040. S9090, S90E0, SA0F0, 
$A0A0, $A050, $AOO0, $B130, 
$B0E0, $B090, $B040. 

Finally for anyone interested in 
changing the animation effects 
created by the designer then the data 
lines in the DESIGN OFFSETS 
programme are set up as follows. 

The values are in groups of four, 
and represent how each pixel from 



v47 






Ipeo 



row 21 downwards for tf 
moved in each frame from the 
standing figure you draw, to create 
two arms and two legs. The first two 
are for one arm and leg (X and Y) and 
the second two for the second arm 
and leg. Theseoffsets are not required 
afteryou have designed th 




Rotatron 



y=100SinA„ + 30SinA 



i; jUnclur ll 
7 989, ar 
Ifor all parameters: 

like Earth's orbit 

in in which the 

iund the earth, in 

the sprite rotates 

tertiary orbits 



tically minded. Once the title screen appears, you 

: to work out 3 can press SPACE to start the demo. 

ny time, given After that, the keys are displayed on a 

the angles Ifrom help screen, along with the current 

)r and tertiary in rotation speeds, which can be ac- 

anglcs of major, cessed at any time by pressing "1". 



y. (Except on 


the title screenl] 
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Maze Generator 



e BASIC 



If you enjoy mazes but would 
prefer to construct your own 
then this program is for you 
By C. Makepeace 

If you enjoy solving mazes, this wil 
allow you to make a limitles 
amount of your own The maze 
are designed 
are thus very quickly 

signed from tiny 2x2 to huge 63x255 
" :h will keep you stumped 



happens, ii 



,,,^. When this 

e logbook in P%(PJ 

io move uackalong its own path until 
it finds part of the maze it has not 
been to before. The computer does 
this until all the array (M%|H,V)| has 
been used up When this happens, 
the computer will come to its last 
dead end. then back-track all the way 
to the start, upon which it will print 
out the resulting maze. The key to 
only having one path Is that the 
computer never doubles back on it- 
self thus making a loop within the 




and collect five diamonds randomly 
scattered about. Once 
n collected, you 

n-right of 

anotherblobmovingaround 
which you 

How the mazes are created: On 
the disk is a BASIC equivalent of the 
maze designer which may help you 



structed. The array which contains 
the data for printing out the final 
maze is stored in M%[H,V|. The com- 
puter moves randomly around this 
array making a path through it and as 
It does so, it keeps a 'logbook' fin the 
array P%[P|) of all its moves using the 
numbers I to 4 to represent Up. 
Down, Left and Right. Inevitably the 
computer will run into a dead-end 



" , '" s •" '"" "■""• -•-■■■"■■ 

Technical note: Withii 
rial, the term page' is used. The C64 
has, as you know, 64K of memory. 
This memory is split upinto256 'pages' 
each 256 bytes long. For instance, 
the screen memory starts on page 4 
hence: POKE 4*256, 1 will put an W 
at the top-left of the screen. 

So. if you wish to have the maze 
memory start anywhere other than 
the start of BASIC (which is most 
convenient), you will have to decide 
which page you are going to put it 
on. Avoid the areas above page 1 60 



fhex: SA0| as this i 

ROM is stored and the program won't 

work. Also avoid any pages below 

page 8 as these contain information 

which will crash the computer if 

changed. 

How to calculate how much 
memory your maze is going to use: 
Th e a mo u nt of memory u sed d epends 
mostly on the horizontal and vertical 
dimensions, the larger they are, the 
more memory is used. To find out 
how much, the horizontal dimension 
must fit into one of these categories: 

0-63, 0-31, 0-15, 0-7, 0-3, or 0-1 

i.e. a 28x10 maze would be (to the 
computer] a 3 1 x 1 maze and a 8x3 
be a 15x3 maze. Once 
; computer-dimensions, 
h, find the product and 
up to the nearest 256 
bytes (i.e. 400 goes to 512 and 750 
goes to 768). This will tell you how 
many bytes the maze will use. 

Some examples: 

A 20x10 maze: 

0-3 1 category so: 

|31 + 1)*|10+1| = 32*11 =352 bytes. 
352 bytes to the nearest 256 gives 
512 bytes or 2 pages. 

The biggest possible is a 63*255: 



This is a huge maze (about 4 A4 pages 
of compressed subscript!! hence 1 6K 
of memory being used. (If a BASIC 
equivalent of the maze designer were 
' it would require about at 
full 64K of memory!). 
A word of caution: if you Intend 
to design large mazes, a lot of mem- 
ory may be required. To allow for this, 
large BASIC program in 



mrya: 






,ugh 



space. If the computer accidentally 
starts to write over SA000 (the ROM) 
then the end of the maze will be 
corrupted o r th e c ompu ter may crash. 

memory is to be used and then check 
whether it will fit in. Also on the disk 
is a program to calculate the amount 
of memory to be used by a maze, filed 
as MAZE.MEMORYCHK. 



Character 
xtractor 




A simple but powerful utility 
that will scan the whole of 
memory For character sets, and 
allow you to save them to disk 
By Neil Higgins 

This Is a simple but powerful 
utility that w" 
of memory for character sets, 
and allow you to save them to disk. Al- 
though I do not expect you to go 
d pinching every 



you< 



i find, i 



n fonts and backgrounds 
have been defined for idea's in de- 
signing your own graphics. 



alt the memory 1 have supplied two 
versions, one sits in low memory from: 
4096-6163 (SI0OO-S17FFJ and the 
other in high memory ffom:36864- 
38911 f$9000-$97FFJ. You Will Of 




at a 






i! find ,i 



particular set. lets say using 1 
version, then you should re-load the 
program being scanned, followed by 
the high version, thatwayyoueanbe 
sure of scanning the whole of mem- 
ory. Both versions transfer the charac- 
ter set into the default Bank 0. so that 
no memory is destroyed using bank 
switching and moving the screen, the 
only area oF memory that cannot be 
seen Is from 0-2047 |$0000-$u7FF) 
which contains zero page and screen 
memory, it is very rare that a charac- 
ter set is placed here anyway. Experi- 
enced programmers will have noticed 

there is less chance that they will over- 
write any character sets, even so I 
have still allowed you to look at three 
areas because there may be sets just 

So the only character sets that 
cannot be seen by each versionare as 
folio ws:- 



HIGH VERSION 

S0000-$07FF = Zero page/Screen 
$3800-$3FFF = Character Set Store 
S9000-S97FF = Extractor Code 

When you have loaded and started 
one of the extractors you will see in 
the top half of the screen all available 
key actions, while the middle of the 
screen displays the character set with 
its original address in decimal and 
hex. All key actions are exactly the 

fol lowing :- 

F1 = Multicolour#l (SD07_2| 
F3 = Multicolour #7 |SD023) 
F5 = Screen Colour f$D02T( 
F7 = Character Colour 
F8 = Exit to Basic 
M - Toggle Multicolour On/Off 
+ = Next Character Set 
- = Previous Character Set 



If you exit to Basic by pressing F8 the 
i memory and 
) the approprl- 
disk operations 
o devices, if you want to save the 



it set tr 



Filename ar 






LOADING THE EXTRACTORS 

First of all load in and RUN a program 
you wish to look at. now reset the 
computer (a reset button is provided 
trtridges) finally load oneof 
i/ith the Fol- 



the 
lowing :- 



LOW VERSION 

Enter LOAD "CHAREX/HIGH'.B. I (Re- 
turn] then start it with SYS 36864 
|Retum| 

Alternatively, select one from the disk 
menu. So that no memory is cor- 
rupted, it would be wise to load them 
straight from the disk as above, in- 
stead of using the menu. 






Flexible Line Distancing ex- 
plained, in laymans terms 
By Jason Finch 

S SCREEN SLIDER, published in the 
March 1990 issue of CDU, was 
an introduclcMy utility to test the 
feasibility of a program such as 
NUDGE, my latest offering to readers 
of CDU. 

Ulte SCREEN SLIDER 
the development of a techniqi 
known as Flexible Line Distancing. 
However, the main section of Nudge 
involves much more complex pro- 
gramming methods and, unlike the 
former utility, requires extremely pre- 
cise timings. If the routine is slowed 
down by just one timing cycie (very 
fast indeed - in fact, approximately 
one millionth of a second. There's a 
little proof of this later!) then the 
display will flicker and the slide will 
not work. For this reason the mam 
keyhoard is not scanned whilst the 
slide is in progress and control is not 
returned to BASIC until it is complete. 
It is also necessary to disable sprites 
whilst the interrupts that make the 
effect possible are in operation 

The slides must first be prepared 
for in the same way as those inSCREEN 
SLIDER. This allows a flicker-free dis- 
play prior to an upward scroll but is 
also convenient For a downward scroll. 
You must bear in mind that with the 
former, the screen that is about to be 
'.i ■i.:r-,i r :: = -■- - -I"v ■■■■'' ' ■'■ "'' ■'■'■ 

entirety and the sections that you 
cannot see are merely positioned out 
of the display window. 

You must set up the computer for 
the scroll using one of the three simple 
commands that will be described later. 
It is then that you display your screen 
however you would as if it were to 
simply appear. This may be by using 
the standard PRINT command or 
POKEing to the screen. You would 
also change to multicolour, bitmap or 

this point. If you plan to change 
tion 53265 then you should 
carefully the section later on. 



Nudge 



ind speed of 
the slides but also what will happen 
afterwards and the spaces between 
each line. Now we get to the point of 
Nudge and so before explaining tht- 
ope rating 



that 



one oftheothi.'rt.i.imm,md\ to initiate 
rhe 'irrollrng - the computer will re- 
turn to BASIC the moment that it 
finishes. Despite there being only 
three commands the routine is ama?- 
intj lyv.TS.it ile, all owing you to change 



i what you 5 



e actually c 



-i the 



programmers are discovering 

rngly impressive effects that 
created, 'never mind if yo 

my simple instructions 

go far wrong. 



code - follow 
and you can't 



As you will know [Kincfuli'y;. i.hi: 
screen consists of 25 rows of 40 
characters. Each row is made up of 
eight pixels vertically, creating an 
overall height of 200 pixels. A line 
scans the display many times a sec- 
ond to build up the picture. This is 
called the raster line and can be inter- 
cepted at any position by machine 

display at any vertical position. This is 
how riflC'Lts sui h as split-colour bor- 



games that scroll screens vertically 
very smoothly. These do not use the 
same technique - Nudge allows one 
screen to be cleared from the display 
or one to enter it a little differently to 
the norm, and completely independ- 
ently of colour, mode and bank 
number. Each of the 25 lines of the 



fall away separably .it d r.lc.ignHled 
speed, or larger sections of the screen 
can be moved together. To under- 





appro prate analogy. 

Imagine twenty-five people lined 
up along a wall, all facing one way - 
at ninety degrees to you who is look- 
ing through a window with only the 
people and the wall visible. Each 
person represents one line of the 
screen and the wall the background. 
although we have to rotate the whole 
situation through ninety degrees. 
Each person in turn waits a short 
while before walking off out of your 
field of view, creating a gap between 
each person. When all have gone you 
will not see the people although they 
all still exist - all you see is the back- 
ground. You can instruct these people 
as to how fast they should walk, the 
length of the 24 gaps between them 
and what they should do afterwards 
- should they all return to their origi- 
nal positions or should they remain 



given a numeric value anc 

interrupts will be 
off. This should be done 
before you access the disk drive or 
cassette deck. The same operation 
will be performed after the proposed 
scroll if a' takes a value of zero. If 'a' is 
a one then the interrupts will remain 
enabled. This means that screens 
about to be scrolled upward can be 
forced not to appear for a split-sec- 
ond before they are actually scrolled. 
Finally, 'd' must be a one for an upward 
scroll and a two for a downward 
scroll. In the former case the display 
will apparently disappear. 'It can be 
thought of as being positioned below 
the display area, in the latter case 
there will be no apparent change. 
SYS49333.X 



that' 


24' must be a no 


>zero value 




le total nl+n2+ 


.-m23+n24 


ss 


3e eight or more 
=iny one number c 


The lowest 
n be is zero 


mm, 


e highest is 26, on 
al number of lines o 


mhescren 




of these rules are 


not adhered 


to then an 'illegal Quantity Error wilt 

only other limitation, of course. Is the 
physical length of a BASIC line - BO 



One other thing that you should 
Oe aware of is related to the way in 
which the VIC-II chip works when 
shifting the screen vertically by one 
pixel. So far as graphics are concerned, 
the memory is divided into four blocks 
of I 6K. On power-up the computer 
uses block zero which occupies loca- 
tions zero through to 16383 inclu- 
sive When you are using the routine, 
unless the last address in the block of 
memory that is being used is a zero. 



as they are scrolled. Therefore 

lould ensure that location 16383 
avalueofzero(POKEi63S3,0| 



I by t 



. Thes 



juld t 



replaced by 25 different people who 
could then run back into your field of 
vision at a different speed, with differ- 
ent spacings and so on. You should 
now be prepared for the operating 



Thecode on the CDU disk, filed as 
-N.CODE", loads to 49152 in mem- 
ory, its end address being 50007. The 
various operations 3!e performed via 
three SYS calls from BASIC These are 
as follows: SYS49330,a,d will prepare 
the interrupts for a scroti ir 
'd' with 'a' representing 
happen afterwards. Each 



the 

SYS49330 instruction and with a speed 
represented by '«'. This is a numeric 
value between zero and nine inclu- 
sive with nine being the fastest. 'If you 
have not prepared the interrupts 
beforehand with the SYS49330 call 
then a Syntax Error will be generated. 
Otherwise, all spritesare disabled and 
control is not returned to BASIC until 
the slide has finished. 

SYS49336.nl, n2...n23, n24 will 
set the spacings between the lines as 
they are scrolled into our out of the 
display for the next and subsequent 
scrolls. They represent the actual 
number of physical screen lines (sets 
of eight pixels). If nr takes a value of 



255 a 






default set of values and the other 



included this in the code and so when 
a scroll is prepared and again when it 
is initiated the computer checks to see 
what block of 1 6K is being used and 
stores a value of zero in the appropri- 
ate location automatically. This should 
not create any problems unless you 
have a large BASIC program that 
would usually use location 16383. 
The only other address that may need 
to be altered by you is 1 536 bytes 

usually. For block zero this is memory 
address I 4847 (S39FF). This will only 
need to be altered if you want to use 
extended background mode and is 
not altered automatically by the code 
- you will need to do it yourself. 

The last point is to do with location 
53265. This is the location that controls 
bitmap mode, 24/25 rows and is the 
location around which the whole 
method for shifting the screen in the 
way that Nudge does is based. When 
a scroll is prepared with the SYS49330 
command the contents of bits 3-6 of 

49453. Any attempt after that to 
change location 53265, for example 
to display a bitmap picture, will be 
pointless. Once a scroll has been 



prepared you must alter location 
49453 ana not 53265. You should 
store only bits 3-6: POKE49453, |X 
AND TZOJ where X is your desired 
value for 53265. You car, see this in 
action when the bitmap picture is 
displayed and extended background 






the 



lines 45 onwards). 
Now more 



;k|se 



I. To It 



n progr, 

select the program NUDGE from t 
menu. The code will then be loaded 
together with some graphics created 
by a friend of mine. Doug Sneddon. 
The demo is a simple BASIC program 
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optionofreiOi ■ ■": ■■:■■■:■ 
somewhat limited to the number of 
places to which you can relocate it 
because of branch instructions in the 
machine code, if one has to cross a 
certain boundary then an extra timing 
cycle is required and the routine is 
thrown out of sync. 

I n the memory of th e Corn mod ore 
64 there are 256 blocks of 256 bytes 
of memory. Each of these is called a 
page. Page zero is locations 0-255, 
page one is 256-5 1 1 and so on. You 

address being the first in a page. The 
computer will ask you for the start 
address of the code or the page 



prefix. A number greater than 255 
will tell the computer that you wish 

number less than that will signify that 
this is your desired page number. The 
code can be situated in the BASIC 
programming area or in the 4K at 
49 1 52 onwards. The only restriction 
is that the start address is equivalent 
to the start of a page. The call address 
(usually 49330| will be displayed and 
you will be asked to confirm your 
selection. Thecode will then be saved 
lo disk device number eight. If you 
only want to save the code and do 
not want to relocate it then simply 
type 49152 for the start address or 
1 92 for the page r 
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operation and theory behind the 
slides. Just load up the demo and list 

lo achieve the different effects. But 
more Importantly, experiment with it 
yourself and find a use for it in your 
own programs! 

I bet you thought that I had 
forgotten my proof of the speed of 
one memory cycle. Well, although it 
doesn't really have anything to do 
with the program, here goes' You wilt 
need a monitor for this - use the fill 
instruction to fill the memory from 
$0810 to $9800 with SEA bytes (F 
0810 9800 EAJ. This is the machine 
code NOP instruction and takes 2 
cycles to perform. Return to BASIC 
and type POKE3891 1,96, This will 
merely allow the computer to return 
from the machine code routine. Now 
type the following line: 

TI$"000000";SYS2064:PRINTTI 

The computer will pause for a short 
while whilst the 36847 instructions 
are carried out. Each takes 2 cycles - 
a total of 73694 memory cycles. The 
value contained in the variable Tl is 
the number of 60ths of a second that 
it took. You should get a value of five 
or six. Divide 73694 by your answer 
and then multiply by sixty to obtain 
the approximate number of cycles in 
one second, Youshould get a valuein 
the region of about three quarters of 
a million cycles in every second. Not 

the BASIC in 
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The sacks at CDU HO are 
bulging at the seams, here's a 
few examples 



Dear CDU. 

I am now hooked on CDU after 
buying the last couple of mags. It's 
great value, informative and the 
disks are fantastic, along with the 
programs and the routines. But I 
have a problem! I have been trying 
without success to write a routine 
to put on the front of my own 
programs and games to make the 
coloured flashing borderwhen my 
games and routines are loading. 
Please could you help by putting a 
routine on the disk or by printing a 
listing to type in. 
David Lomax. Merseyside. 

Dear David, 
Thank you for tr 
about CDU. The 
Test-STOP vector a 
809 |SQ3?8/50329}. What you need 
to do is write a short machine code 
routine to change the border colour 
or simply increment it to cycle through 
all the colours. The Test-STOP vector 
then has to be changed to point to 
your routine. It usually points to 
SF6ED. the values in 80S and 809 
being 237 and 246. If you 

berthatyourr 



JMP $F6EO instruction ar 
RT5. However, in case yc 
program in machine code I was going 
to provide the necessary listing but I 
have gone one setup further and so 
on this issue's disk you will find a 
program fried as "PROBI". What it 
does is create a File, which is saved as 
"LOADER". This is a one block ma- 
chine code program and once you 
havr \upplred a name for a program 
that you want it to load, you will be 
able to type LOAD "LOADER",8, 1 . The 
autobooting program will then al- 
most immediately initialise the flash- 
ing border routine arid then continue 
[Q load and then RUN /our prog;, mi. 
after having first cleared the screen. 
So, load up and RUM the file PROS 1 
and then follow the on-screen in- 
structions. As with everything the- 1 c ,■■, 
one minor point about which you 
should know. Any BASIC program 
that is loaded by the loader MUST 
start with a CLRcommand if you want 
it to run correclly. Simply add it to the 
start of the first line or create a new 
one. It really isn't too much to ask. is 
it?! I hope you find the routine useful. 



Dear CDU, 

I have purchased some books but I 
cannot find anything on scrolling 
a map which I could use in my 



bottom four lines of the : 



1 purchase the 
lut giving the 
igazine?! hope 



for messages a 
know where I couli 
above or how abi 
program in your m; 

Mr H. Field, Kent. 



Dear Mr. Field, 

You do not mention whether you 
plan an this being one of the super- 
smooth sort of scrolling maps or just 
arough scrolling one. Ishall therefore 
take the easier of the two options - 
the rough scroll. This does not rely on 
shifting the screen and 'raster splits" 
and is therefore less complex, On this 






II find a 



code program filed a s"PROS2". Once 
loaded |with the ,8, 1 suffix] you will 
have three "commands" at your dis- 
posal. They will allow you to shift the 
mapabout, read in the character and 
colour at a specified position and 
iin.illy. display -i specified part of the 
overall map, which you mentioned 
would be eighty characters horizon- 
tally by forty characters vertically. You 
did not state whetheryour map would 
have different colours but I have al- 
lowed for this just in case. All of the 
information for the map is stored 
under the interpreter ROM, thereby 
disrupting no BASIC memory, with 
the character information [in POKE 
codes) starting at 40960 |SAO0O| and 
the corresponding colour data at 
45056 ISBO0O) C 



tines are activated with BASIC SYS- 
calls. The first being SYS49152,n 
where 'n' represents the direction in 
which the shift will occur. It takes the 
values zero, one, two or three, thereby 
shifting the visible area up, down, left 
and right respectively. The routine 
has its own checks to see whether the 
boundaries have been reached. The 
second routine simply returns the 

specified location in the larger map 
and takes theform SYS49 1 55.x. y. 'x'is 
in the range 0-79 and y in the range 
0-39. The number and colour can 
then be read by PEEkrng locations 
251 and 252. The last routineis called 
with SYS4915B,x,y and will display 
the map with Y and y being the top 
left corner s co-ordinates. Your origi- 
nal specification that four lines should 
remain clear at the bottom has been 
kept. Also on the disk is a demonstra- 
tion of the routines in action, which is 
filed as "PROB2.1". Ihavecompressed 
it so that it occupies less disk space but 
once it has decompressed' itself and 
is running, simply press the RUN/ 
STOP key. Then you can have a look 
at the BASIC program andyou should 
have no problems using the routines 
in your editor prog ram. Incidentlythe 
V and y co-ordinates of the last part 
of the map displayed are stored at 
49161 and 49162 respectively and 
represent the top left hand corer. To 
store new sections of the map use the 
formula ADDRESS=BASE+Y'80+X 
where EIASE is either 40960 or 45056 
and X and Y are the co-ordinates in 
the necessary ranges. To save the 
map you will have to switch out the 
interpreter ROM. If this poses any 
problems you can change the loca- 

formation by POKE49270. A: POKE 
49339. A: POKE 49289, B: POKE 
49357. B where A is tfi 
info start divided by 256 and B is 
start of the colour information 
vided by 256. The present values 
" ~ j. Or if you 



Power Cartridge in January's CDU, 
I sent off for one. When it arrived 
it went straight into the 64 - the 
only problem was that I found it to 
be inco m patibl e with the older type 
of Commodore 64. I came to this 
conclusion after trying it on sev- 
eral other computers belonging to 
friends. The problem is that the 
computer locks up when you try to 
reset it. thereby making the car- 
tridge useless. I have telephoned 
BDL twice although nobody seems 
to know why it is not compatible 
with the older 64. I would like to 
know if anybody else has had the 
same problem and whether it can 
be rectified. 
MrA.Booth, Bristol. 

Dear Mr. Booth, 

We have not had any other queries 
about the compatibility of the car- 
tridge It could be that yours has a 
faulty chip, unless of course all Power 
Cartridges suffer from this problem 
and I would therefore like to hear 
from anybody else who has spotted a 
similar fault and shall report back in a 
future issue if that is thecase. J cannot 
provide any information on how to 
rectify the problem and I can there- 
fore only suggest that you send your 
cartridge back to BDL or simply buy a 
different type of cartridge - perhaps 
the Expert or one of the Super Snap- 
shot or Action Replay series, to name 
few. Sorry that I cannot be of 
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Techno Tip. when I 

short machine code 

caters for memory under 

preter ROM. For now. though. I hopi 

you find the routines a help. 



Dear CDU, 

I am inquiring into a few aspects of 
the GEOS package. My version is 
quite old now, being VI. 3. and the 
problems could have been cor- 
rected. Firstly, is there a printer 
driver available for the Citizen 
1 20D. Currently I am using the 
MPS-801 driver. Secondly, is it 
possible to print the pages of the 
documents separately. Using the 
MPS-801 driver the whole docu- 
ment is printed all at once. Thirdly, 
how difficult is it to write GEOS 
programs and finally, could you 
recommend any good compilers. I 
have the Laser Compiler from 
Ocean IQ but it rarely works, and 
when it does, the code it produces 
is as slow as BASIC. I had heard 
that Petspeed was the best but I 



thought it went out of production 
many years ago. until, that is, I saw 
an advert for it! 
Adam Trickett, Leeds. 

Dear Adam, 

There is no printer driver available 

specifically for the Citizen 120D. 

through the serial port then you 
5houldusetheMPS-l200printerdriver 
although you may need to change 
the setting of the line feed DIP switch. 
With regard to your second query, 1 
would suggest that you fork out and 
purchase the geoWriters Workshop 
from FSSL (address later). This is version 
2.1 and is a great improvement on 
VI .3. It allows much more control 
over your document, including a 
better printer option that allows you 
to select the start and end pages for 
printing. You can set these the same. 
thereby printing just the one sheet. 1 
have no experience of attempting to 
programaGEOSapplicationalthough 
there are two commercially available 
products that assist. They are Becker 
BASIC 64 and geoProgrammer 64. 
both available through FSSLal though 
quite expensive - near enough forty 
and fifty pounds respectively, Becker 
BASIC adds over 270 commands and 
allows you to write your own GEOS 
applications in a form of BASIC. 
GeoProgrammer is a complete 
assembly language development 
package for GEOS. I would 
recommend that you write to FSSL 
requesting their latest catalogue 
which provides further information 
on both these products. The address 
is FSSL, Masons Ryde, Defford Road, 
Pershore, Worcestershire, WR10 1AZ. 
On to the compilers. I personally own 
the Blitz compiler from SuperSoft 
although Petspeed is a far superior 
package and I would recommend 
that you go about purchasing that 
package. You could use the C-Zap 
compiler published in CDU quite a 
while back |March/Apr!l 1 988) or if 
you are adventurous you could buy 
the book 'Compiler Design and 
Implementation on the 64 and 1 28", 
again from FSSL. It has 290 pages of 
information on writing your own and 
includes a' working compiler. It costs 
£12.95 and there is an optional 
programdisk containing the programs 
listed in the book, costing E7.95. 
Pleasant purchasing!! 
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Dear CDU, 

I have been reading your magazine 

good. The reason for my writing is 
to make contact with other C64 
users. I live in Belgium and it is very 
difficult to get programs and soon 
for the C64. I would like you to 
publish my letter so that any English 
users could contacr me. My address 
rs as follows: Van den Driessche 
Jos, LaKboisler 78. 2100 Deurne/ 
Antwerp, Belgium. Many thanks. 
Jos Van den Driessche. Belgium. 

Dear Jos, 

It is always nice to receive letters from 

countries other than England. There 

really isn't much else for me to say on 

this issue other than I hope that many 

CDU readers will take up your 

invitation. 



Dear CDU. 

I have recently upgraded from a 
C64 to a 128 with Oceanic disk 
drive and an MPS-801 printer 
coupled to the old faithful portable 

appreciate the 80 column mode of 
the 1 28 is unavailable whilst using 
a standard television. I have 
recently been offered a 
monochrome monitor with the 
specifications provided and my 
query is, can this monitor be used 
with a Commodore 1 28 in the 80 
column mode and if so what cables 
and connections are required? 
Mr R. Grundy, Doncaster. 

Dear Mr. Grundy, 

It certainly is annoying that standard 
televisions can't support these 80 
column modes But from the 
specifications you have provided I 
can solve the problem On the back of 
the 128, immediatelyto the left ofthe 

resembling a joystick port. This is 
labelled with RGBI which stands for 
Red/Green/Blue/lntensity. That in 
itself doesn't mean much but if you 

you should beabletoobtainyourSO 

drawback - you won't have 40 
columns any morel What you really 
need to do is have your monitor and 

use each one as required. Or on the 



sum of but it will return - that's due to my 

5r with forgetting the original numbers that I 

ive just put in and doing the unpardonable 

what I thing of erasing my word-processor 

of my backup and throwing away the 

pagel I thousands of jotter pads on which I 
Tibbled my findings! 



Dear CDU, 

Thank you for printing my letter in 
the February issue of CDU 
regarding the problem I had with 
my STAR LC10 Colour Printer. 
Although I much appreciated your 
comments, I had already been in 
contact with FSSL and acquired 
the package that you recom- 
mended. You may also be 
interested to know that GEOS V2.0 
will also produce colour on the 
Commodore 64 and STAR LC10C 
setup so long as DIP switch number 
one is in the off position. After 
eight letters and four telephone 
calls to various people the only 
help that got me printing was given 
by yourselves and Mr Tim Harris at 
FSSL. I have included a few 
printouts for you to judge the 
results of the STAR LC I OC. Thanks 
again and please keep up the high 
standard of CDU. 
Mr C. Best, Nottingham. 

Dear Mr Best 

Thank you for replaying to CDU with 
the good news. I am sorry that it was 
a little too late but it is always great 
when things work out. Thanks also 
for the information about GEOS, I am 
sure thata lot of people will be rushing 
to their computers to try that onel 

Erratum 

I thought f would take this opportunity 
to inform you of a couple of small 
errors in my 'Cheats, Pokes and all 
that!' feature in the March 1 990 issue 
- not my fault, I hasten to add. I gave 
a little program to give you an "auto- 
pilot" mode on the game 'Quad'. 
Unfortunately " 
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should in fact be a 72. The complete 

line should therefore read; 

80 DATA208, 41. 249, 141, 16. 20. 

173, 169, 72, 96 

Your ball may disappear occasionally 



Tip of the Month 

This month's dose of help '.-Dm* 
the form of a very short machinecode 
routine, well one hundred bytes to be 
precise. It will allow you to display the 
director of a disk From within a BASIC 
program or your own machine code 
one. To use ityou rnusl h; 

memoty. Usually this device number 
is eight The code resides at 49152 
but using a machine code moi 
you can relocate it to practically 
anywh ereinmemorywithourmaking 
any changes to the actual code. To 
do this most monitors require the 
format T C000 CQ61 ■■-., 
xkm represents the address to which 
you want the code to be transferred, 
1 1 of course! 
To operate the routine from BASIC, 
enter POKE2,d; 5YS4915 
istbedevir.enumber|oi rrommathine 
code give the instructions LDA #d. 
TA $02, JSR $COO0. If the desired 
Evice is present then the directory 

■ the screen in the l 

shion and your BASICA or machine 

)de program will resume as soon = 

is complete. 

An experienced machin 

language programmer should have 

trouble in aiterating 
that it will dump to prrnter or store th 
directory contents for later use. Th 
jump to SFFD2 outputs a characters* 
simply changeitto store it 
>me where in the memory. To load 
le routine from this issue's disk 
OADTECHNO TiF,8 I 

: rs loaded from with 
oyrarn, lype NEW. 

That Wraps it up for this m 
ut if you nave any programming 

■ 
nfo. CDU, Argus House, Boundary 
vay. Hemel Hempstead i -. 

ST. That is also the address to v> ' 

should send any quel 
ails of programming problems that 



The cartridge gets an uplift, is it 

worth forking out for the 

extras? We investigate on your 

behalf 

By S.Wickham 



The controversy t 
Cartridge Utilities will be with 
us for many years to come. 
Apart from trie obvious legal ques- 
tions there are a number of moral and 
ethical ones appertaining to the use 
of such utilities. Whether you are a 
great believer in their role or whether 
you think they should be banned is a 
matter of personal preference. One 
thing cannot be denied though, and 
that is that they give the dedicated 
programmer some very usefulammu- 
nitioh in their arsenal of program- 



ed all tl 



1 cartridges 



much publicity, yet in my opinion is 
one of the best, is Super Snapshot 
from LMS TECHNOLOGIES of Can- 
ada. This little piece of wizardry gets 
an uplift in the form of SUPER SNAP- 
SHOT V5. 



Any utility must if it is to succeed, 
offer the user as many options as is 
possible. Searing this in mind, SUPER 
SNAPSHOT VS cannot be faulted. 
Indeed, if the number of options 
available is the main criteria of a utili- 




Super Snapshot 



V5 



i, : i.':, imporr.- : ince. Chen ;his cnni'idgo i-. 
streetsahead of anythingelse around. 
Just look at this list of possible options: 
Disk CopierfsJ 
File Copier 
Parameter Copier 
DOS Support 
Boot Sector Support 
Turbo DOS 



Screen Copy |With Sprites) 

Games Monitor 

Machine Code Monitor 

Track and Sector Editor 

Drive Monitor 

Video RAM Monitor 

REU Monitor 

Sprite Monitor 

Sound Sample Monitor 

Character Set Monitor 

File Reader 

Extra Basic Keywords 

1571 Support 

BBS Support 

Cartridge RAM Expansion 



Even the most sceptical amongst 
us has to agree that this is one heck of 
a list. It is fair to say that some of these 
facilities are accessible from the sup- 
porting system disk. However, unlike 
the other products available, you do 
not have to program SUPER SNAP- 
SHOT V5 before you can use it. 

Select but a few 

I always wish that I could show every 
feature of a utility like this one. Unfor- 
tunately, space never allows my in- 
dulgence, therefore I have selected 
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just a few of what in my opinion 
the more important aspects of 
cartridge. 

GetitMonfrred 

The nucleus of any good i 
fridge has got to be its ability 
monitorwhat is happening inside 
computers memory. Not only 
monitor it, but to i " 
as you so desire. SUPER SNAPSHOT 
M/C Monitor, ne. 
Sprites, Monitor for Characters, Moni- 
tor for Sound. The Drives 
memory can be Monitored, as can the 
REU (Ram Expansion Unit] and Video 
RAM. 

Those of you that have 

reviews before will know that my 
favourite utility of any cartridge has 
always been the M/C Monitor. The 
built in transparent monitor on this 
cartridge is excellent. Teaching ma- 
chine code is not the intention of this 
review, therefore I will not attempt it. 
Suffice to say that if you 
following table you will be impressed 
by the commands available 



M/L Monitor Commands 

A Assemble Code 
BR Set Break point 
C Compare Memory 
D Disassemble Memory 

|Sadly lacking on my Dolphi 

DOS) 
F Fill Memory 
G Go |toand execute] 
H Hunt through memory 

(Hex, Dec or ASCII) 
I Interpret Memory 

IO Display I/O registers 
L Load File 

M Display Memory 
O Output (Screen, Drive or 

Printer) 
R Display Registers 
S Save File 

SP Disable Sprite Colli 
5PB Disable Sprite to Background 

Collision 
SPS Disable Sprite to Sprite 

Collision 
T Transfer Memory 
X Exit the Monitor 

(The way you entered 

tor) 

Exit to Sub-Menu System 

Modify Memory 

Modify Registers 

Modify Disassemble 

Hex to Decimal Conversion 

Decimal to Hex Conversion 




XM 



+ Enable Decimal Entry 

S Disk Directory 

* I/O Modify 

6? Read Error Channc 

@#n Set Device Default 

*Rn Sets Bank 



Accesses tf 



the above. All one needs to 
do to access itistoputa *n (where 'n' 
signifies device number) in front of 
the command. The drive monitor is 
obviously very useful for transferring 
' "*" " buffers ir 



C 1 2S Video RAM computers memory, where you can 
examine, modify and then replace 



Graphically Speaking 



Sprite designing, lik 


e Character de- 


signing has always t 


Ben a laboriously 


long job, even for 






No matter how 


proficient you are. there are no rea 


quick methods. The 


e are, however. 


ways of making this 


askaiittle easier. 


One of these is of 






. (Don t forget. 


you cannot pinch 


he design and 



Incorporate them in your own com- 
mercially available programs). The 
Sprite and Character Monitors come 
to your aid. With these facilities you 
can examine, modify, add to and 
generally play around with any Sprite 
or Character you tike. The on-screen 
representation of the creations you 
are working on, is clear and full of the 
necessary information. 

Sounds Great! 



have to admit that I haven't come 
across onebefore. lalso have to admit. 
that if there is one field of compute; 
useage I fall down in, it's Sound anc 
Music. I know absolutely nothing al 
all on the subject. So what exactly i! 
the Sample Monitor. 

A sound sample is a way of re 
cording any sound as a series 
numbers. It is the same method u; 
in synthesizers and CD's With I 
Sample Monitor you can i 
sounds and by using 
module on the system disk, you ca 
incorporate them into your ow 
programs. 

The instructions in the manu; 
make the job of capturing a sampli 
then saving it out for later useinyoL 
own programs, relatively easy. 



! PLAYER 




svrtK annrsnui 
SUPER SNAPSHOT 
SUPER SNAPSHOT 
SUPER SNAPSHOT 

SUPER S I 

SUPER S TURB 



Picture This 

One of the nicer facilities offered by 
Super Snapshot V5, is the ability to 
freeze a screen and save it out to disk 
as a picture file. Various formats are 
catered for here including Koala, Run 
Hires. Doodle, Blazing Paddles. 
Another good feature is that you 
e sprites. Once you 



. PARAMETER COPIER 
SELECT OPTION >_ 



EL EXIT <N0 BOOT) 



■e the si 






lliMa"J 



,a.a i ■..- ■ u i 



8llku? r T8 t K , XLi8«CD ! 

Si? ^Kl «E?"f i"!!*„8? 




ory, you simply press tl 
the cartridge and you enter a sub- 
menu. The screen type is displayed 
which includes one of five types: 

Standard bit mapped. Standard 
Character. Multi colour bit mapped. 
Multi colour text or just text. 

A large variety of printers are 
catered for in the dumps, including a 
few of the more popular colour print- 
ers. As an exercise into the possibili- 
ties this feature offers, I tried the fol- 
lowing. 

I loaded one of my games into 

question, including the sprites. I : 
ran the saved picture through a 
vertor program, which saved ol 
AmigalFFfile. Thesprites I then lo; 
into Dpaint III ai 



„ . . npletelyr 

signed the original screen and reposi- 
tioned the sprites. Finally, I resaved 
the changed screen and converted it 
back to a C64 picture file, I then 
obtained a colour print out of my 
modified screen All In all, a very sat- 
isfactory and rewarding aspect of this 
cartridge. 



SONAL backups, then the facilities 
offered by Super Snapshot V5 are 
excellent. 

In conclusion I will say this. If you 
are thinking of buying a Cartridge to 
update your collection, orifyouwant 






e for tl 



: MSL II 



Round up Time 



of 



disappointed that 
ridveru menuuned the Copiers, 

Jibblers, Parameter Utilities and Back- 
ip programs available. The question 



Super Snapshot V5 offers e 
value for money. I would go so tar as 
Co say that if a C 1 28 switching facility 
had been incorporated, similar to the 
Warp25. then you would never need 
to remove this cartridge from the 
back of your r 






strongly debated upon. Suffice to s; 
that if you do want to make PE 



Supplier: F.S.S.L Ltd 
Price: £39.95 



Fort 



an 



Basic and 65 1 are not the 
only languages out there. 
Discover the joys and pains of 
an alternative language 
By Andy Partridge 



Compiled modules can be linked 
together to form larger modules. This 
is done in the linker, where options 
again exist to make hardcopys. use 
multiple drives and Full error read- 



Fortranisnotaprogramming lan- 
guage I would go out and buy, 
but this version is quite good. It 
just falls down seriously in a few 

The first thing you must do when 
creating a Fortran program is enter a 
source file {Your instructions for the 
computer), and funnily enough, this 
is where the first problem is. There is 
no dedicated editor for entering the 
source in this package. The instruc- 
tion manual suggests you use a word- 
processor that o u tputs sequen tia I files, 
orl.iilinci ( ha tyou Grin enter the source 
using the BASIC editor fl.E. 10... 20... 
when you turn on the computer) and 
prefix all Fortran lines with ':' Also, 
after entering saving a file using the 
Basic editor, you h^ve to load a pro- 
gram to convert it into a 5EQ file. Why 
no dedicated editor? It would have 
been a lot easier! What ifyou comeup 
with an error after all that loading/ 
saving? Vou h^ve to go all the way 
back to the beginning. Not Good! 

The next step is to compile your 
program This is where the main job 
of the Fortran package comes in. 
«'Compiling a program' means that 
your Source file Is converted into 
machine/code that the 64 under- 
stands, and thus allows the program 
to be executed.»s. 

The compiler is quite fast, and 
you have the option to send the source 
to the printer as it is being compiled. 
A pause and abort mode is also sup- 
ported. Fori 



PROGRAM TEST 

CHARACTER NAME (20! 

INTEGERFLAGSdOl A.l.Z 

DATA NAME' JONES FLAGS (TV* S6? 

OPEN 5.* 

WRITE (0*1 PLEASE ENTER VOuR NAME 

READ |3-| NAME 

DOIDJ - 10.1.1 

WRITE (5.50) NAME 



FORMAT! THE NAME IS A1C 
iFHEQtOlTHEN 

WRITE (5 -H 
ELSE 

WRITFlS-)FLAGS(P) 
END IF 
CLOSES 
STOP 
END 



e the si 






compile it onto another. Still, even 
with all (hese options, should an error 
come up it's back to the beginning 
you gol 



Other options exist on the m, 
menu to translate the Basic progr. 
intoa SEQfile. and to change colot. 
A HELP option is there also. This is a 
good idea, and it explains each of the 
options available on the main menu. 

All in all. this is not really a pro- 
gram I would recommend someone 

ing the language, or as part of a 
school project (I had to learn PASCAL 
for example, as part of my GCSE 
Computing course!] As I said in the 
beginning, it's a good version, but It 
isn't very well presented or thought 
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iper 



No not a new way to clean 
your windows, but an 
attractive way of changing 
your monitor screen 
By Mike Benn 

Computer graphics now domi- 
nate television programs with 
tumbling credits and other 
tricks performed with outrageously 
expensive computer power. The 8 bit 
home computer can't hope to com- 
pete with such graphics but it can 

intensive effects. 

One such effect is the screen wipe 
which makes a transition from one 
scene to another. A wipe can give a 
more professional look for example to 
a platform type game, instead of an 
instant change of screens. 

WINDOW WIPER is a graphics 
utility which offers a number of wipes 
to include in your own programs. 
They can be games using multiple 
screens or perhaps some form ofvideo 
presentation. 

The program works with pre- 
designed screens which can be read- 
ily drawn up using a character/sprite 
designer. Full control over colours, 
characterset, screenand type of wipe 
are manipulated from within the 
program. Pre-designed screens can 
be stored and grabbed from almost 
anywhere in computer memory (See 
OUT OF BOUNDS). 

The program uses two types of 
wipe, character wipe and screen wipe. 
Acharacter wipe uses a single charac- 
ter of your choice it can be part of the 

46 



or one you 
have designed, A screen wipe uses 
the updated screen to wipe over the 
screen currently being displayed. 
There is no restriction on using both 
types of wipe alternately or in any 
combination you choose 

A SYS call Is used to set the vari- 
ables and set the wipe type and is as 
follows:- 



= Character wipe up 

= Screen wipe left to right 

= Character wipe left to right 

= Screen wipe right to left 

= Character wipe right to left 

= Screen slat wipe 

= Character slat wipe 

= Screen rain wipe 

= Character rain wipe 

= Instant clear screen 

= RETURN TO BASIC 



SL = Screen Location (The ad- 
dress of the scource screen), 
MD = Screen Mode 10 = HIRES I = 
MULTICOLOUR] . 

CH = Character number (RANGE = 
0-255). 

CS = Character set (DEFAULT^ 20 

(See 64 ReF. Guide for details)] 

CC = Character colour (HIRES 

RANGE = 0-1 5/MULTI RANGE = 8-1 5|. 

BO = Background colour (RANGE 

= 0-15), 

Bl = Background colour I (RANGE 

= 0-15). 

B2 = Background colour 7 |RANGE 

■.0-15J. 

BR = Border colour (RANGE - 

I5J. 

WP = Wipe type (see Table). 



A second SYS call is availaDie to load 
pre-designed screens. User screens 
are often saved to the same address 

and will in turn be loaded back to that 
same address. It's clear that if you 

loading of a screen to a new location. 
The following SYS call works as fol- 



Out of Bounds 



= Screen wipe dowi 
= Character wipe d( 
= Screen wipe up 



000-2048 ($000-50800) 
49152-51456 |$COOO-5C9000) 
53248-57343 |$D0OO-$DFFF| 

To see WINDOW WIPER in action 
select WIPER from the menu. This 
BASIC program will load all the other 
parts so just sit back and watch. 
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Lineage; 53p per word. ( - VAT) 

Semi display: £11.50 plus VAT per single column centimetre mlnimun- 
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All advertisements in this section must be prepaid. 
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THE COUPON 

BELOW OR 

CALL 

0442 66551 

TO ADVERTISE 



MCE SERVICES 




OASIS COMPUTER 

SERVICES. 

>»pl '0,14 Kldgiway Bon 



TO ADVERTISE 

IN CDU CALL 

TONY 

FLANAGAN ON 

0442 66551 
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